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TITLE 

Inhibitors of Factor Xa with a Neutral PI Specificity Group 

5 FIELD OF THE INVENTION - 

This invention relates generally to novel inhibitors of 
factor Xa with a neutral PI specificity group/ phaonmaceutical 
coinpositions containing the same, and methods of using the 
same as anticoagulant agents for treatment and prevention of 
10 thromboembolic disorders. 

BACKGROU ND OF THE INVENTION 

WO 96/28427 describes benzamidine anticoagulants of the. 
formula: 



20 



25 



30 




15 R2 

wherein and z2 are O, N(R) , S or OCH2 and the central ring 
may be phenyl or a variety of heterocycles . The presently 
claimed compoiands do not contain the linker or the 
substitution pattern of the above compounds. 

WO 95/13155 and PCT International Application US 96/07692 
describe isoxazoline and isoxazoie fibrinogen receptor 
antagonists of the formula: 



Rl5 



wherein r1 may be a basic group, U-V may be a six-membered 
aromatic ring, W-X may be a variety of linear or cyclic 
groups, and Y is an oxy group. Thus, these compounds all 
contain an acid functionality (i.e., W-X-C (=0) -Y) . In 
contrast, the presently claimed compounds do not contain such 
an acid fimctionality. 
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EP 0,513,387 depicts active oxygen inhibitors which are 
oxazoles or thiazoles of the formula: 




wherein X is O or S, r2 is preferably hydrogen, and both Ri 
and r3 are substituted cyclic groups, with at least one being 
phenyl. The presently claimed invention does not relate to 
these types of oxazoles or thiazoles. 

WO 95/18111 addresses fibrinogen receptor antagonists, 
containing basic and acidic termini, of the formula: 



R8 



wherein r1 represents the basic termini , U is an alkylene or 
heteroatom linker, V may be a heterocycle, and the right hand 
portion of the molecule represents the acidic termini. The 
presently claimed conqoounds do not contain the acidic or basic 
termini of wo 95^18111. 

In U.S. Patent No. 5,463,071, Himmelsbach et al depict 
cell aggregation inhibitors which are 5-membered heterocycles 
of the formula : 



wherein the heterocycle may be aromatic and groups A-B-C-and 
F-E-D-are attached to the ring system. A-B-C-can be a wide 
variety of substituents including a basic group attached to an 
aromatic ring. The F-E-D-group, however, would appear to be 
an acidic functionality which differs from the present 
30 invention. Furthermore, use of these compounds as inhibitors 
of factor Xa is not discussed. 
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Baker et al, in U.S. Patent No. 5,317,103, discuss S-HTi 
agonists which are indole substituted five -member ed 
heteroaromatic compounds of the fprmula: .. 




wherein may be pyrrolidine or piperidine and A may be a 
basic group including amino and amidino. Baker et al, 
however, do not indicate that A can be a substituted ring 
10 system like that contained in the presently claimed 
heteroaromatics . 

Baker et al, in WO 94/02477, discuss 5-HTi agonists which 
are imidazoles, triazoles, or tetrazoles of the formula: 




15 A^.Z 

wherein represents a nitrogen containing ring system or a 
nitrogen substituted cyclobutane, .and A may be a basic group 
including amino and amidino. But, Baker et al do not indicate 

20 that A can be a substituted ring system like that contained in 
the presently claimed heteroaromatics. 

Tidwell et al, in v7. Med. Chem. ±978/ 21(7) , 613-623, 
describe a series of diarylamidine derivatives including 3,5- 
bis (4-amidinophenyl) isoxazole. This series of compounds was 

25 tested against thrombin, trypsin, emd pamcreatic kallikrein. 
The presently claimed invention does not include these types 
of compounds . 

Activated factor Xa, whose major practical role is the 
generation of thrombin by the limited proteolysis of 
30 prothrombin, holds a central position that links the intrinsic 
cind extrinsic activation mechanisms in the final common 
pathway of blood coagulation. The generation of thrombin, the 

3 
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final serine protease in the pathway to generate a fibrin 
clot, from its precursor is aniplified by formation of 
-prothrombinase complex (factor Xa, factor V, Ca2+ and 
phospholipid) . Since it is calculated that one molecule of 
5 factor Xa can generate 138 molecules of thrombin (Elodi, S. 
Varadi, K. : Optimization of conditions for the catalytic 
effect of the factor IXa-factor VIII Complex: Probable role of 
the complex in the amplification of blood coa^lation, 
Thromb. Res. 1979, 15, 617-629), inhibition of factor Xa may 

10 be more efficient than inactivation of thrombin in 
interrupting the blood coagulation system. 

Therefore, efficacious and specific inhibitors of factor 
Xa are needed as potentially valuable therapeutic agents for 
the treatment of thromboembolic disorders. It is thus 

15 desirable to discover new factor Xa inhibitors. 

SUMMARY OF THE INVENTION 
Accordingly, one object of the present invention is to 
provide novel inhibitors of factor Xa with a neutral Pi 
20 specificity group or pharmaceutically acceptable salts or 
prodrugs thereof. 

It is another object of the present invention to provide 
pharmaceutical compositions comprising a pharmaceutically 
acceptable carrier and a therapeutically effective amount of 
25 at least one of the compounds of the present invention or a 
pharmaceutically acceptable salt or prodrug form thereof. 

It is another object of the present invention to provide 
a method for treating thromboembolic disorders comprising 
administering to a host in need of such treatment a 
30 therapeutically effective amo\int of at least one of the 
compounds of the present invention or a pharmaceutically 
acceptable salt or prodrug form thereof. 

These and other objects, which will become apparent 
during the following detailed description, have been achieved 
35 by the inventors' discovery that compounds of formula (I): 



4 



10 



15 



20 



WO 98/57937 PCT/US98/12681 

: : - 

or pharmaceutica.lly acceptable salt forms thereof, wherein D, 
E, M, and R are defined below, are effective factor Xa 
5 inhibitors. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[1] Thus, in a first embodiinent , the present invention 
provides novel compounds of formula I : 




I 

or stereoisomers or pharmaceutically acceptable salts thereof, 
wherein; 

ring D is phenyl or pyridyl : 

E is selected from F, CI, Br, I, OH, Ci_3 alkoxy, SH, C1-3 
alkyl-S, S(0)R^^, S{0)2R^^. S(0)2NR2R2a^ and OCF3 ; 

R is selected from H, F, CI, Br, I, OR^, SR^, C02R^, NO2/ .and 
CH20R^; 

alternatively, E and R combine to form methylenedioxy or 
25 ethylenedioxy; 

M is selected from the group: 




pla 




30 
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SS tt 



J is O or S; 

is NH or NRl^; 

Z is selected from a bond, C1-4 alkylene, (CH2)rO (CH2) 

(CH2)rNR3(CH2)r. (CH2)rC(0) {CH2)r. (CH2) rC (O) O (CH2) r . 
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{CH2)rOC(0) (CH2)r. (CH2 ) rC (O) NR3 (CH2 ) r . 

(CH2)rNR3c(0) (CHz)^, (CH2 ) rOC (O) O (CH2) r . 

(CH2 ) rOC (O) NR3 (CH2) r , {CH2) rNR^C (O) O (CH2 ) r , 

{CH2)rNR3c(0)NR3{CH2)r, (CH2) rS (0)p {CH2 ) r , 

(CH2)r202NR3{CH2)i., (CH2 ) rNR3S02 (CH2 ) r/ and . 

(CH2)rNR3s02NR3{CH2)r, provided that Z does not form a N- 
N, N-O, N-S, NCH2N, NCH2O, or NCH2S bond with ring M or 
group A; 

Ri^ and Rib are independently absent or selected from 
-(CH2)r-Rl', -CH=CH-Rl', NCHzRI', OCH2RI", SCHsRl", 
NH{CH2)2(CH2)tRl', O (CH2) 2 (CH2) tR^ ' , and S (CH2) 2 (CH2) tR^' ; 

alternatively, Ria and Rib, „hen attached to adjacent carbon 

atoms, together with the atoms to which they are attached 
form a 5-8 membered saturated, partially saturated or 
saturated ring substituted with 0-2 r4 and which contains 
from 0-2 heteroatoms selected from the group consisting 
of N, O. and S; 

alternatively, when Z is C{0)NH and Ria is attached to a ring 
carbon adjacent to Z, then Ria is a C{0) which replaces 
the amide hydrogen of Z to form a, cyclic imide; 

Rl' is selected from H. Ci_3 alkyl, F, ci, Br, I, -CN, -CHO, 
(CF2)rCF3, (CH2)rOR2, NR2R2a, C(0)r2c, 0C(0)r2, 
(CF2)rC02R2c, S{0)pR2b; NR2 (CH2 ) rOR2 . CH (=NR2c)'NR2R2a, 
NR2C(0)R2b, NR2c(0)NHR2b, NR2c(0)2R2a, OC (0)NR2aR2b/ ' 
C(0)NR2R2a, C (O) NR2 (CH2 ) rOR2 , S02NR2R2a, NR2s02R2b, Ca.g 
carbocyclic residue substituted with 0-2 r4, and 5-10 
membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 r4; 

Rl' is selected from H, CH(CH20R2)2, C(0)r2c, c(0)NR2R2a, 
S(0)R2b, s(0)2R2b, and S02NR2R2a. 
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R^, at each occurrence, is selected from CF3, Ci_6 alkyl, 
benzyl,. C3-6 carbocyclic residue substituted with 0-2 
R^*^, and 5-6 membered heterocyclic system containing from 
1-4 heteroatoms selected from the group consisting of N'; 
5 , O, and S substituted with 0-2 R*^^.; 

R^a, at. each occurrence, is selected from H, CF3, C±^s alkyl, 
benzyl , phenethyl , C3-6 carbocyclic residue substituted 
with d~2 r4*>, and 5-6 membered heterocyclic system 
10 containing from 1-4 heteroatoms selected from the group 

consisting of N, O, and S substituted with 0-2 R^^; 

R2b, at each occurrence, is selected from CF3, Ci«4 alkoxy, 

Ci- 6 alkyl, benzyl, C3_6 carbocyclic residue substituted 
15 with 0-2 R^^, and 5-6 membered heterocyclic system 

containing from 1-4 heteroatoms selected f rom the group 
consisting of N, O, and S substituted with 0-2 R^b; 

r2c, at each occurrence, is selected from CF3, OH, C1-4 alkoxy/ 
2b Ci-e alkyl, benzyl, C3-6 carbocyclic residue sxibstituted 

with 0-2 R^^, and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group, 
consisting of N, and S s\ibstituted with 0-2 R^^; 

25 alternatively, r2 and R^a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-2 R^^ and containing from 0-1 
additional heteroatoms selected from the group consisting 

30 of N, O, and S; 

R^, at each occurrence, is selected from H, C1-4 alkyl, and 
phenyl; 

35 r3^, at each occurrence, is selected from H, C1-4 alkyl; cuid 
phenyl; 
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R^^, at each occurrence, is selected from H, C1-4 alkyl, and 
phenyl ; 

R3^, at each occurrence, is selected from C1-4 alkyl, and 
phenyl ; 

A is selected from: 

Ca^lO carbocyclic residue substituted with 0-2 R^, and 
5-10 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting of N, O, and S 

substituted with 0-2 R^; 

B is selected from: H, Y, and X-Y; 

X is selected from C1-4 alkylene, -Cr2 (CR2R2b) (CH2) t-, -C{0)-, 
-C(=NRl'')-, -CR^iNRl-RS)-, ^cr2{OR2)-, -.cr2{SR2)-, 
-C(0)CR2R2a_^ -CR2R2ac(0), -S{0)p-, -S (O) pCR2R2a^ ^ 
-CR2R2as(o)p-, -S(0)2NR2-, -NR2s(0)2-, -NR2s (O) 2CR2R2a^ ^ 
-CR2R2as(0)2NR2-, -NR2s (O) 2NR2- , -C(0)NR2-, -NR2c(0)-, 
-C (O) NR2CR2R2a_ ^ _nr2c (Q) CR2R2a. ^ -CR2R2ac (O) NR2 - , 
-CR2R2aNR2c{0) -, -NR2c(o)0-, -0C{0)NR2-, -NR2c (O) NR2., 
-NR2-, -NR2CR2R2a_^ -CR2R2aNR2_^ O, -CR2R2ao-, and 
-OCR2R2a^. 

Y is selected from: 

{CH2)rNR^R^^. provided that X-Y do not form a N-N, O-N, 
or S-N bond, 

C3-X0 carbocyclic residue substituted with 0-2 R^a, and 
5-10 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting of O, and S 

sxibstituted with 0-2 R^a; 

R^, at each occurrence, is selected from H, =0, (CK2)rOR2, F, 
CI, Br, I, Ci_4 alkyl, -CN, NO2, (CH2)rNR2R2a, 
(CH2)rC(0)R2c, NR2c(0)R2b, C(0)NR2R2a^ NR2c (O) NR2R2a ^ 
CH(=NR2)NR2R2a^ CH (=NS (O) 2R5)NR2R2a, NHC {=NR2 )NR2R2a^ 
C(0)NHC{.=NR2)NR2R2a^ S02NR2R2a^ NR2S02NR2R2a^ NR2s02-Ci-4 
alkyl, NR2s02R^'; S(0)pR5, (CF2)rCF3, NCH2R1% 0CH2R^', 
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SCH2Rl\ N(CH2)2(CH2)tR^ ', O (CH2 ) 2 (CH2 ) tR^ ' . and 
S(CH2)2(CH2)t>Rl\ 

alternatively, one is a 5-6 membered aromatic heterocycle*' 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S; 

provided that if B is H, then R^ is other than tetrazole, 
C(0) -alkoxy, and C(0)NR2R2a; 



R^^, at each occurrence, is selected from.H, =0,. {CH2)rOR^# 

(CH2)r-F, (CH2)r-Br, (CH2)r-Cl, I,. Ci_4 alkyl , -CN, NO2, 
{CH2)rNR2R2a^ (CH2 ) rNR2R2b, (CH2 ) rC (O) R2c , NR2c(0)R2b, 
C(0)NR2R2a^ C (O) NH (CH2 ) 2NR2R2a , NR2c (O) NR2R2a ^ 
15 CH(=NR2)NR2R2a^ NHC ( =NR2 ) NR2R2a ^ S02NR2R2a^ NR2S02NR2R2a ^ 

NR2s02-Ci-4 alkyl, C (O) NHSO2-C1-4 alkyl, NR2s02R^, S(0)pR5, 
and (CF2)rCF3; 

alternatively, one R^^ is a 5-6 membered aromatic heterocycle 
20 containing from 1-4 heteroatoms selected from the group 

consisting of N, O, and S and substituted with 0-1 R^; 

R^^, at each occurrence, is selected from H, =0, (CH2)rOR^r F, 
CI, Br , I, Ci_4 alkyl, -CN, NO2, (CH2 ) rNR^R^^, 
25 (CH2)rC(0)R3, (CH2 ) rC (O) OR^c, NR^CtOR^a, C(0)NR3R3a^ 

NR3C{0)NR3R3a, CH (=NR3 ) NR^R^a , NH^C ( =NR3 ) NR^RSa^ S02NR3R3a^ 
NR3S02NR3R3a, NR3s02-C 1-4 alkyl, NR3SO2CF3, NR3s02 -phenyl, 
S(0)pCF3, S(0)p-Ci-4 alkyl, S (O)p-phenyl , and {CF2)rCF3; 

30 r5, at each occurrence, is selected from CF3, Ci-e alkyl, 

phenyl sxibstituted with 0-2 R^, and benzyl substituted 
with 0-2 R^; 

R^, at each occurre^nce, is selected from H, OH, (CH2)rOR2, F, 
35 CI, Br, I, Ci-4 alkyl, CN, NO2. (CH2) rNR2R2a . 

(CH2)rC(0).R2h, NR2c{0)R2t>, NR2c (O) NR2R2a^ CH(=NH)NH2, 
NHC(=NH)NH2, S02NR2R2a^ NR2S02NR2R2a^ and NR2SO2C1-4 alkyl; 
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m is selected from 0, 1, and 2; 
P is selected from 0 , 1 . cmd 2 ; 
r is selected from 0, 1, 2, and 3; 
s is selected from 0, 1, and 2; and. 
t is selected from 0 and 1. 



[2] In a preferred embodiment, the present invention provides 
novel compounds, wherein M is selected from the group: 




--r— r^A-B N / B-A 



j I 




la 



m 



0:^1, T^.' 



A 
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Z is selected from (CH2) rC (O) (CH2) r . (CH2)rC(O)0(CH2)r/ 
(CH2)rC(0)NR3(CH2)r. (CH2) r? (O) p (CH2) r . and 
, (CH2)rS02NR3 (CH2)r; and, 

Y is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^^; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl , pyrazolyl , imidazolyl , oxadiazole , 
:thiadiazole, triazole, 1, 2, 3 -oxadiazole, 1,2,4- 
oxadiazole, 1, 2, 5-oxadiazole, 1 , 3 , 4-oxadiazole, 1,2,3- 
thiadiazole, 1,2, 4-thiadiazole , 1,2, 5-thiadiazole, 1,3,4- 
thiadiazole, 1, 2 , 3-triazole, 1, 2 , 4-triazole, 1,2,5- 
triazole, 1,3, 4-triazole, benzofuran, benzothiof uran, 
indole, benzimidazole, benzoxazole, benzthiazole, 
indazole, benzisoxazole, benzisothiazole, and 
isoindazole; 

Y may also be selected from the following bicyclic heteroaryl 

ring systems: 
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K is selected from O, S, NH, and N. 



[3] In a more preferred embodiment, the present invention 
provides novel compounds of formula la or lb: 




la lb 

wherein; 

ring D is phenyl or pyrid/l: . 
E is selected from F, CI, Br, and C1.3 alkoxy; 
R is selected from H, F, CI, Br, Or3, and CH20R3; 
M is selected from the group: 
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Z is selected from (CH2;rC(0) (CH2)r and (CH2) rC (0)NR3 (CH2) r ; 
and, 

y is selected from one of the following carbbcyclic cuid 

heterocyclic systems which are siibstituted with 0-2 R^^. 

phenyl, piperidinyl, piperazinyl, pyridyl; 
pyrimidyl, f uranyl , morpholinyl , thiophenyl, pyrrolyl, 
10 pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolyl, imidazolyl, oxadiazole, 
thiadiazole, triazole, 1, 2 , 3-oxadiazole, 1,2,4- 
oxadiazole, 1, 2 , 5-oxadiazole, 1 , 3 , 4-oxadiazole, 1,2,3- 
thiadiazole, 1, 2 , 4-thiadiazole, 1,2, 5-thiadiazole, 1,3,4- 
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thiadiazole, 1, 2 , 3~triazole, 1, 2, 4-triazole, 1,2,5- 
triazole, 1,3, 4-triazole, benzofuran, benzothiofuran, 
indole, benz imidazole, benzoxazole, benzthiazole, 
indazole, benzisoxazole, benzisothiazole, and 
isoindazole. 



[4] In an even more preferred embodiment, the present 
invention provides novel compounds of formula la, wherein; 

ring D is phenyl; 

E is selected from F, CI, Br, and OCH3; 
R is selected from H, F, CI, and Br; 
M is selected from the group: 




A is selected from: 

C5-.6 carbocyclic residue substituted with 0-2 R^, "and 
5-6 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting .of O, and S 

substituted with . 0-2 R^; 

Y is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^^; 
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phenyl, piperidinyl, piperazinyl , pyridyl, 
pyrimidyl, furanyl, inorpholinyl , thiophenyl, pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, , thiazolyl, 
isothiazolyl , pyrazolyl, imidazolyl , b^nzimidazolyl, 
oxadiazole, thiadiazole, triazole, 1, 2, 3-oxadiazole, 
1,2, 4-oxadiazole, 1,2, 5-oxadiazole, 1,3, 4-oxadiazole, 

1. 2 . 3 - thiadiazole, 1,2, 4 -thiadiazole, 1,2, 5- thiadiazole, 

1. 3 . 4- thiadiaz6le, 1, 2 , 3-triazole, 1 , 2 , 4-triazole, 1,2,5- 
triazole, and 1, 3 , 4-triazole.; 

r2, at each occurrence, is selected from H, CF3, Ci-e alkyl, 
benzyl, C5-6 carbocyclic residue substituted with 0-2 
R^^, and 5-6 membered heterocyclic system containing from 
1-4 heteroatoms selected from the group consisting of N, 
and S substituted with 0-2 R^^^; 

R2a, at each occurrence, is selected from H, CF3, Ci_6 alkyl, 
benzyl, phenethyl, C5-6 carbocyclic residue substituted 
with 0-2 R^^, and 5-6 membered heterocyclic system - 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R^^; 

R2t>, at each occurrence, is selected from CF3, C1-4 alkoxy, 

Ci-6 alkyl, benzyl, Cs^e carbocyclic residue substituted 
with 0-2 R^^, and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R^b; 

r2c, at each occurrence, is selected from CF3, OH, C1-4 alkoxy, 
alkyl, benzyl, Cs-e carbocyclic residue substituted 
with 0-2 R^^, and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R^b. 

alternatively, r2 and R^a^ together with the atom to which 

they are attached, combine to form a ring selected from 
imidazolyl, morpholino, piperazinyl, pyridyl, and 
pyrrolidinyl, substituted with 0-2 R^b. 
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R*, at each occurrence, is selected from H, =0, 0r2, CH2OR2, 

F, CI, Ci_4 alkyl, NR2R2a, Cy2NR2R2a, c(o)r2c^ CH2C{0)R2c, 
C(0)NR2R2a, CH(=NR2)NR2R2a, .CH(=NS(0) 2R5)NR2R2a, s02NR2R2a 
NR2S02-Ci_4 alkyl, S{0)2R5. and CF3 

provided that if B is H, then r4 is other than tetrazole, 
C(0)-alkoxy, and C{0)NR2R2a; 

R4a, at each occiirrence, is selected from H, =0, (CH2)rOR2, f, 
CI, Ci_4 allQrl, NR2R2a^ CH2NR2R2a, NR2R2b^ CH2NR2R2b^ 
{CH2)rC(0)R2c, NR2c(0)R2b, C(0)NR2R2a, C (0)NH(CH2) 2NR2R2a, 
NR2C(C»NR2R2a, S02NR2R2a, S{0)2R5. and CF3; and, 

R4b, at each occurrence, is selected from H, =0, (CH2)rOR3, F, 
CI, Ci_4 alkyl, NR3R3a^ CH2NR3R3a, C(0)R3, CH2C(0)R3, 
C(0)OR3c, C(0)NR3R3a, CH ( =NR3 ) NR3R3a , S02NR3R3a^ 
NR3s02-Ci_4 alkyl, NR3SO2CF3, Nr3s02 -phenyl, S(0)2CF3, 
S(0)2-Ci,4 alkyl, S(0) 2-phenyl, and CF3. 



[5] In a further even more preferred embodiment, the present 
invention provides novel confounds selected from: 

3-Methyl-l-phenyl-lH-pyrazole-5- (N- (2 • -aminosulfonyl- [1, 1 • 1 - 
biphen-4-yl) )carboxyamide; i . j 

3-Methyl-l- (2-methoxy)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulfonyl- [1,1'] -biphen-'4-yl ) carboxyamide ; 

3-Methyl-l- (3-metho3cy)phenyl-lH-pyrazole-5- (N- (2 ■ - 
aminosulfonyl- [1,1-] -biphen-4-yl) carboxyamide; 

3-Methyl-l- (4-methoxy)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulfonyl- [1. 1 • ] -biphen- 4 -yl) carboxyamide; 

3-Methyl-l- (2 -hydroxy) phenyl -lH-pyraz61e- 5- (N- (2 • - 
aminosulfonyl - [1,1'] -biphen-4-yl) carboxyamide; 

3-Methyl-l- {3-hydroxy)phenyl-lH-pyrazole-5- (N- (2 • - ' 
aminosulfonyl- [1,1'] -biphen-4-yl) carboxyamide; 

3-Methyl-l- (4-hydroxy)phenyl-lH-pyrazole-5- (N- (2 • - 
aminosulfonyl- [1,1'] -biphen-4 -yl ) carboxyamide ; 
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3-Methyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (3-f luoro- (2 ' - 
aminosulf onyl- [1,1'] -biphen-4-yl ) carboxyamide ; 

3-Met:hyl-l- (4-inethoxyphenyl) -IH-pyrazole-S- (N- (3-bromo^4- (2 ;.r 
aminosulf onyl - [1,1'] -biphen-4ryl ) Carboxyamide ; 

3-Methyl-l- (4-methoxyphenyl) -iH-pyrazole-S- (N- ( 3-iodo- (2 ' - 
aminosulf onyl- [1, 1 • ] -biphen- 4 -yl) carboxyamide.; 

3-Methyl-l- {4-methoxyphenyl) -lH-pyrazole-5- (N- (3-methyl- (2 ' - 
aminosul f onyl -[1,1'] -biphen-4 -y 1 ) carboxyamide ; 

3 -Me thyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-N- 
carboxyldime thylamine ) phenyl ) carboxyamide ; 

3 -Methyl -1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-N- 
pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

3 -Methyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-a-methyl-N- 
pyrrolidino ) phenyl ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (2 ' - 
aminosulf onyl- [1, 1 • ] -biphen-4-yl) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-N- 
pyrrol idinocarbonyl ) phenyl ) carboxycimide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (5- (2- 
methsuiesul f onyl ) phenyl ) pyr idin- 2 -y 1 ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (5-N- 
pyrrolidinocarbonyl )pyridin-2 -yl ) carboxyamide ; 

3 -Methyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (5-N- 
pyrrol idinocarbonyl ) pyridin-2 -yl ) carboxyamide ; 

3 -Methyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (5- (2- 
sul f onamido ) phenyl ) pyridin-2 -y 1 ) carboxyamide ; 

3-Methyl-l- (4-methoxyphenyl) -IH-pyrazole- 5 -N- ( 4- (N-carboxyl-3- 
hydroxypyrrolidino ) phenyl ) carboxyamide ; 

2-Amino-4- (4-methoxyphenyl) -5- [ (2 ' -aminosulf onyl- (1, 1 • 1 - 
biphen-4-yl) aminoccurbonyl] thiazole; 

2-Bromo-4- (4-methoxyphenyl) -5- [ (2 • -aminosulf onyl- [1/1 • ] - 
biphen-4-yl) aminocarbonyl] thiazole; 

2-Chloro-4- (4-methoxyphenyl) -5- [ (2 * -aminosulf onyl- [1, 1 • ] - 
biphen-4-yl ) aminocarbonyl ] thiazole ; 

2-Chloro-4- (4-phenoxy) -5- [ (2 • -aminosulf onyl- [1,1'] -biphen-4 - 
yl) aminocarbonyl] thiazole; 

2-Methoxy-4- (4-methoxyphenyl) -5- [ (2 • -aminosulf onyl- [!,!•]- 
biphen-4 -yl ) aminocarbonyl ] thiazole ; 
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2-ThioinethYl-4- (4-inethoxyphenyl) -5- [ (2 • -aminosulf onyl- [1 , l ■ ] - 
biphen-4-yl)anianocarbonyl]thiazole; . y i-^.-l. i 

2-Methylsulfoxide-4-(4-rnethoxyphenyl)-5-[{2'- / 
IJ.,1 J -t)iphen-4-yl)aminocarbonyl] thia2ole; 

2-Methylsulf 9ne-4- (4-methoxyphenyl) 5- [ (2 • -aminosulfcr-x^i - 
l-L,i J -'='iPhen-4-yl)aminocarbonyl] thiazole; 

2-Cyano-4- (4-methoxyphenyl) -5- [ (2 • -aminosulfonyl- (1. 1 • ] - 
biphen- 4 -yl ) ammocarbonyl ] thiazol e ; 

2- N,N-Dimethg^ino-4- (4-methoxyphenyl) -5- [ (2 ■ -aminosulf onyl- 

1- L,l l-oiPnen-4-yl)aminocarbonyl]thiazole; 

^~ l^-'^ethoxyphenyl) -5- [ (2 • -aminosulfonyl- [1 1 • l - 

biphen-4-yl)aminocarbonyl]thiazole; I-l.-L J 

3M4-Methoxyphenyl) -5- [5- (2 ■ -aminosulf onylphenyl -1-yl) pyr idin- 

2- yl]amanocarbonyl-5-carbomethoxymethyl-isoxaz^liSir 

3- (4-Methoxyphenyl) -5- [5- (2 • -aminosul f onylphenyl- 1-yl )pyridin- 

2-yl] aminocarbonyl-S-carboxymethyl-isoxaz^line; 

carbomethoxymethyl) carboxamidomethyl-isoxazolinej 
3- (4-Metho3cyphenYl) -5-15- (2 ' -aminosulfonyXphenyl-l-vDovridin- 

3-Methyl-l- (4-methoxy-3-chloro)phenyl-lH-pyrazole-5- (N- 12 • - 
amxnosulfonyl-[l,i.]-biphen-4-yl)carb^xya^ile; ^ 

"^^^2a;i;irfr^^^^^^^^^ 

1- °P^eg^l) -3-inethyl-lH-pyrazole-5- [ (2 • -aminosulf onyl- 

J-biphen-4-yl)carboxyamide; 

1- (3 , 4-Methylenedioxanephenyl) -3-methyl-lH-pyra20le-5- F (2 • - 
amxnosulfonyl-[l.i.j.biphen-4-yl)carbo^lde! 

1- <^'^5:°^l?enyl) -3-hydroxylmethylene-lH-pyra2ole-5- (4 • - 
pyrrolidinocarbonyDanilide; « 

1- (4-Methoxyphenyl) -3-f ormaldehyde-lH-pyrazole-5- (4 • - 
pyrrolidinocarbonyDanilide; 
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1- (4-Methoxyphenyl) -5- (4 • -pyrroiidihocarbonyl)anilide-3- 
pyrazolecarboxylic acid; 

5 1- ( 4-Methoxyphenyl) -3-niethylcarbo5cylate-lH-pyrazole-5- (4 * - 
pyrrol idinocarbony 1 ) ani 1 ide ; 

1- (4 • -Chlorcphenyl ) -3 -methyl -lH-pyrazole~5- [ (2 * -aminosulf onyl- 
[ 1 , 1 ' ] -biphen-4 -y 1 ) carboxyamide ; 

10 

1- (4 • -Chlorophenyl) -3-methyl-lH-pyrazole-5- [ (2 ' -aminosulf onyl- 
[1-pyridyl-l * -phenyll -4-yl ) carboxyamide; 

1- (3 • , 4 * -Dichlorophenyl) -3-methyl-lH-pyrazole-5- [ (2 ' - 
15 aminosulf onyl- [1,1*] -biphen-4-yl ) carboxyamide ; 

1- (3 • -Chlorophenyl) -3 -methyl —lH-pyrazole-5- [ (2 • -aminosulf onyl- 

[1,1*] -biphen-4 -yl ) carboxyamide ; 

20 2-Amino-4-phenyl-5- [ {2 • -aminosulf onyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ] thiazple ; 

2- Chloro-4-phenyl-5- [ (2 ' -aminosulf onyl-[l , 1 • ] -biphen-4- 

yl ) aminocarbonyl ] thiazole ; 

25 

2-Amino-4- [3- (bromo) -4- (f luoro) -phenyl] -5- [ (2 ' -aminosulf ony 1- 
[1,1*] -biphen-4-yl ) aminocarbonyl ] thiazole ; 

2-Amino-4- [4-f luorophenyl] -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen- 
30 4-yl) aminocarbonyl] thiazole; 

2-Amino-4- [3-bromophenyl] -5- [ {2 • -aminosulf onyl- [1, 1 • ] -biphen- 
4 -yl ) aminocar]Donyl ] thiazole ; 

35 2-Chloro-4- [3-bromophenyl ] -5 - [ (2 ' -aminosulf onyl- [1,1*] -biphen-- 
4-yl ) aminocarbonyl ] thiazole ; 

N- (2 • -Aminosulf onyl- [1,1'] -biphen-4-yl) -1- {4-methoxyphenyl) -3- 
( me thyl thio ) pyrazole - 5 - carJDoxamide ; 

40 

1- (4-Methoxyphenyl) -3- (methylsulf onyl) -N- (5- (2 • - 

methylsulf onylphenyl ) pyrimid-2-yl ) pyrazole-5-carboxamide; 

N- (2 • -Aminosulf onyl- [1, 1 • ] -biphen-4-yl) -1- (4-methoxyphenyl) -3- 
45 (methylsulf onyl ) -tlH-pyrazole-5-carboxamide ; 

N- (4-Ben2oylpyrrolidino) -1- (4-methoxyphenyl) -3- (methylthio) - 
lH-pyra2ole-5-carl30xamide ; 

.50 1- (4-Methoxyphenyl ) -N- ( 5- ( 2 ' -metliylsulf onylphenyl ) pyrimid-2 - 
yl) -3- (methylthio) -lH-pyrazole-5-carboxamide; 

(4-Benzoylpyrrolidino) -1- (4-methoxyphenyl) -3- 
(methylsulf onyl ) -lH-pyrazole-5-carboxamide ; 
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I- (2 • -Aminosulf onyl- [1, 1 ' ] -biphen-4-yl) -1- {4-methoxyphenyl) -3- 
( me thoxyme t hy 1 ) - IH -pyr a z o 1 e - 5 - c arboxamide ; 

r- (2 • -Aminosulfonyl- [1, 1 • ] -biphen-.4-yl) -1~ (4-inethoxyphenyl) -3- 
carbomethoxy-lH-pyrazole-S -carboxamide ; 

r- (2 • --Aminosulf onyl- [1, 1 • ] -biphpn-4-yl) -1- (4-niethoxyphehyl) -3- 
{Inethy^sulf onylmethyl) -IH-pi'Tazole-S-carboxamide; 

-Trif luoromethyl-l~ (4-inethoxyphenyl) -IH-pyrazole-S- {N~ (5- (2- 
methanesulf onyl ) phenyl ) pyriinidin-2 -yl ) carboxyamide ; 

-Methyl-1- (4-methoxyphenyl) ^lH-pyrazole-5-N- (4- (N-carboxyl-2- 
carbome thoxypyrrol idino ) phenyl ) carboxyamide ; 

-Methyl-1- (4-methoxyphenyl) -lH-pyrazole-5-N- (4- (N-carboxyl-3- 
aminopyrrol idino ) phenyl ) carboxyamide ; 

-Methyl-1- (4-methoxyphenyl) "lH-pyrazole-5-N- (4- (N-carboxyl-3- 
me thoxypyrrol idino ) phenyl ) carboxyamide ; - 

-Trif luoromethyl-1- (4~methoxyphenyl) -lH-pyrazole-5~ (N- (5- (2- 
amxnosul f onyl ) phenyl ) pyr idin-2 -y 1 ) carboxyamide ; 

-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole~5- (N- (4- 
amxdino ) phenyl ) carboxyamide ; 

-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- (N- 
pyrrolidino ) f ormylimino ) phenyl ) carbosQramide ; 

-Trif luoromethyl-5- (N- (2 ' -aminosulf onyl- [1, 1 • ] -biphen-4-yl) ) - 
1- ( 4-methoxyphenyl) pyrrolo [3 , 4-d]pyrazole~4 , 6- { IH, 5H) - 
aione; 

-Trif luoromethyl-1- (4-methoxyphenyl) ~lH-pyrazole-5- 

carbomethoxy- (N- (2 ' -aminosulf onyl- [1,1'] -biphen-4- 
yl ) ) carboxyamide ; 

-Tr i f luor ome thy 1 - 1 - { 4 -me thoxypheny 1 ) - IH -pyrazole- 5 - 

hydoxymethyl- (N- (2 ' -aminosulf onyl- [1,1'] -biphen-4- 
yl) ) carboxyamide; 

-Trif luoromethyl-1- {4-methoxyphenyl) -lH-pyrazole-5- {N-2- 

f luoro (4- (N-pyrrolidino) f ormylimino ) phenyl) carboxyamide ; 

-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- (N- 
pyrrolidino)fontiyl-N-((2- 

propyl ) methylcarbamoyl ) imino ) phenyl ) carboxyamide ; 

-Trif luoromethyl-1- {4-metho3cyphenyl) -lH-pyrazole-5- (N- (4- (N- 
pyrrolidino) formyl-N- 

(methanesulf amoyl) imino ) phenyl) carboxyamide ; 

-Trif luoromethyl-1- {4-methoxyphenyl) -lH-pyrazole-5- (N- ( (4- 
amidino ) phenyl ) methyl ) carboxyamide ; 
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3-Trif luoromethyl-l- (4--methoxyphenyl) -lH-pyrazole-5- (N- ( (4- (N 
pyrrolidine ) f ormylimino ) phenyl ) methyl ) carboxyamide ; 

3-Trif luoromethyl-l- (4-niethoxyphfenyl) -lH-rpyrazole-5- (N- ( (It , 
5 benzyl )piperidin- 4 -yl) carboxyamide; 

3-Trif luoromethyl-l- (4~methoxyphenyl) -lH-pyrazole-5- (N- ( (1- 
{pyridin-2 -yl ) methyl ) piperidin-4 -yl ) carboxi'^am-i do ; 

10 3-Trif luoromethyl-l- (4 -me thoxyphenyl) -lH-pyrazole-5- (N-- (4- (2- 
methylimidazo-l-yl )) phenyl ) carboxyamide ; 
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3-Methyl- (4-methoxy)phenyl-lH-pyrazole-5- (N-{4- (5-methyl- 
imidazol-l-yl }phenyl ) carboxyamide ; 

3-Methyl- (4-methoxy ) phenyl -IH-pyrazole- 5- (N- { 4 - (4-methyl- 
imidazol-l-yl}phenyl) carboxyamide, ; . 



3-Trif luorome thy 1- (4-methoxy)phenyl-lH-pyrazole-5- {N-{4- (5- 
20 carbomethoxy-imidazol-l-yl}phenyl) carboxyamide; 

3-Trif luoromethyl- (4-methoxy)phenyl-lH-pyrazole-5- (N-{4- (5- 
carbpxy- imidazol - 1 -yl } phenyl ) carboxyamide ; 

25 1- ( 4 • -Methoxyphenyl ) -3-hydroxylmethyl-lH-pyrazole-5-N- (4 • - 
pyrrol idinocarbony 1 ) phenyl ) carboxyamide ; 



1- (4 ' -Methoxyphenyl) -3-f ormaldehyde-lH-pyrazole-5-N- (4 • - 
(pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -5-N- (4 • - (pyrrolidinocarbonyl) anil ide) -IH 
pyrazol-3-yl-Cca:boxylic. acid; 



1- (4 • -Methoxyphenyl) -3-methylcarboxylate-lH-pyrazole-5-N- (4 ' - 
35 pyrrolidinocarbonyl) phenyl) carboxyamide; 

1- (4 • -Methoxyphenyl) -3-cyanomethyl-lH-pyrazole-5-N- (4 • - 
pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

40 2-(l*-(4* '-Methoxyphenyl) -5 •-(4* ' -pyrrolidinyl-one) anilide-lH 
pyrazol-3 ' -yl) acetic acid; 



1- (4 • -Methoxyphenyl) -3 -bromomethyl-lH-pyrazole-5-N- (2 ' - 
aminosul f onyl - [ 1 /I ' ] -biphen-4 -yl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-aminomethyl-lH-pyrazole-5-N- (2 • - 
aminosul f onyl -[1,1*] -biphen-4 -yl ) carboxyamide ; 



1- (4 • -Methoxyphenyl) -3- (N-methylsulfonylamino)methyl-lH- 
50 pyrazole-5-N- (2 ' -aminosul f onyl- [1,1*] -biphen-4- 

yl ) carboxyamide ; 
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1- (4 • -Methoxyphenyl) -3- ( imidazol- 1-yl) methyl -lH-pyrazole-5-N- 
( 2 • -aminosuif onyl- [1,1'] -biphen-4-yl ) carboxyamide ; 
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1- (4' -Methoxyphenyl) -3-hydroxylmethyl-lH-pyra2ole-S-N- (2 •- 
aminosulf onyl ^[1,1'] -biphen-4 -yl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-trifluoroacietylhydroxylmethyl-lH- 
b Pyrazole-5-N- (2 '-aminosulf onyl- [1,1' ]-biphen-4- 

yl ) carboxyamide ; 

1- (4 • -Metnoxy-2 • -methoxycarbonylphenyl) -3 -trif luorornethyl-lH- 
1 n pyrazole-5-N- (2 ' -methylsulf onyl- [1, 1 • ] -biphen-4- 

lO yl) carboxyamide; 

1- (4 • -Metho3cy-2 • -hydroxycarbonylphenyl) -3-trif luoromethyl-lH- 
pyrazole-B-N- (2 • -methylsulf onyl- [1, 1 • ] -biphen-4 - 
yl ) carboxyamide ; 

1- (4 • -Methoxy-2 ■ -methoxycarbonylphenyl) -3 -trif luorome thyl-lH- 
pyrazole-5-N- (2 ' -aminosulf onyl- [1, 1 • J -biphen-4- 
yl ) carboxyamide ; 

20 1- (4 • -Metho3cy-2 • -hydroxycarbonylphenyl) -3-trif luoromethyl-lH- 
pyrazole-5-N- (2 ■ -tert-butylaminosulf onyl- [1, 1 ' 1 - 
biphenyl ) carboxyamide ; 

1- (4 ■ -Methoxy-2 • -hydroxycarbonylphenyl) -3-trif luorome thyl-lH- 
pyrazole-5-N- (2 • -aminosulf onyl- [1 , 1 • ] -biphen-4- 
yl ) carboxyamide ; 

1- (4 • -Methoxy-2 • -hydroxy Imethylphenyl ) -3-trif luoromethyl-lH- 
Pyrazole-5-N- (2 • -aminosulf onyl- [1,1-] -biphen-4- 
-»o yl)carbo3Qramide; 

1- (4 • -Methoxyphenyl ) -3 -methyl-lH-pyrazole-5-N- (4 • -sec- 
butyl ) phenyl ) carboxyamide ; 

35 1- (4 • -Methoxyphenyl) -3-methyl-lH-pyrazole-5-N- (4 ' - (3 "-methvl- 
3 -pyrazolin-5 " -one-2 " -yl) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl ) -3 -methyl-lH-pyrazole-5-N- ( 4 • - { 6 " - 
«iethylbenzothiazol-2 --yl) phenyl) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3 -methyl -lH-pyrazole-5-N- (3 • , 4 • - 
dibromophenyl ) carboscyamide ; 

1- (4 '-Methoxyphenyl) -3-methyl-lH-pyra2ole-5-N- (4' -n- 
45 butyl ) phenyl) carboxyamide; 

1- (4 ■ -Methoxyphenyl) -3-methyl-lH-pyrazole-5-N- (4 ' - (4"- 
methylpiperidino ) phenyl ) carboxyamide ; 

50 1- ( 4 ' -Methoxyphenyl ) -3 -methyl -IH-pyrazole- 5 -N- ( 4 • - (2 " - 
methylimidazol -1 " -yl ) phenyl ) carboxyamide ; 
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3-Tf if luoromethyl-1- (4 -methoxyphenyl) -IH-pyrazole-S- (N- (4- 
carboxy (N-methylimidazo-2 -yl ) phenyl ) carboxyamide ; 



24 



wo 98/57937 PCTAJS98/12681 

3-Trif luoromethyl-1- (4-methoxyphenyl) --IH-pyrazole-S-XN- (4- 
hydroxymethyl (2- (imidazol-2-yl)phenyl) ) ) carboxyamide; 

3-Trif luoromethyl-l- (4-inethoxyphenyl) -lH-pyrazole-5- (N- (4- . , 
hydroxymethyl (2- (l-benzyl-imidazoI-2- 
yl ) phenyl ) ) ) carboxyamide ; . 

1- (4-Methoxyphenyl) -3-tilf luoromethyl-lH~pyrazole-5- (N- (4- (2- 
carboxy ( imidazol -2 -yl ) phenyl ) ) ) carboxyamide ; 

3-Trif luoromethyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- (N- 
(4-methoxyphenyl) amino- (2- 
thiazolyl ) methyl ) phenyl ) ) ) carboxyamide ; 

15 l-(4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5- (N-(4-(2- 
carboxy- (4,5 -dihyrothiazol-2 -yl ) phenyl ) ) ) carboxyamide ; 
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1- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N-4- (2- 
( 4 ' , 5 ' -dihydro-1 • H-imidazol-2 • y 1 ) phenyl ) carboxyamide ; 

1- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N- (4- (N- 
2 • -aminoethylenecarboxyamide ) phenyl ) carboxyamide ; 



1- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5- [4- 
25 (1,4,5, 6-tetrahydro-pyrimid-2-yl ) -phenyl ] carboxyamide ; 

* 

1- (4-Methoxyphenyl) -3-trif luordmethyl-lH-pyrazole-5- [4- (N- 

methyl-4, 5, 6-trihydro-pyrimid-2-yl) -phenyl] carboxyamide; 

30 1- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N-l- (2- 
fluoro- 4 - imadazol inephenyl) carboxyamide ; 



1- (4-Methoxyphenyl) -3-trif luoromethyl- IH-pyrazole- 5 -N-1- (2- 
f luoro-4-N-methylimadazolinephenyl ) carboxyamide ; 

1- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N- [4- (4 , 5- 
dihydro-l-N-methyl-imidazo-2 -yl ) phenyl ] carboxyamide ; 



1- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N- [4- 
40 carbonylguanidine ) phenyl ] carboxyamide ; 

1- (4-Methoxyphenyl) r3-trif luoroimethyl-lH-pyrazole-5-N- [4- 
(pyrimidin-2-yl ) phenyl] carboxyamide ; 

45 2- (Carboxyamide) -4- [ ( 4 -methoxy) phenyl ] -5- [ (2 • -aminosulf onyl- 
[ 1 , 1 • 1 -biphen-4 -yl ) carboxyamide ] thiazole ; 



2 - ( 2 -Methoxy e thy lamino ) - 4 - [ ( 4 -methoxy ) phenyl ] - 5 - [ ( 2 • - 

aminosulf onyl- [1,1' ] -biphen-4-yl ) carboxyamide] thiazole ; 

2- (3-Hydroxypropylamino) -4- [ (4 -methoxy) phenyl] -5- [ (2 ' - 

aminosulf onyl- [1,1*] -biphen-4-yl) carboxyamide] thiazole; 



2- ( 2 -Cyanoethy lamino) -4- [ (4 -methoxy) phenyl] -5- [ (2 ' - 
55 aminosulf onyl- [1,1*] -biphen-4-yl ) carboxyamide] thiazole ; 
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2- {3-Methoxypropylamino) - 4- [ (4~inethoxy)phenyl] - 5- [ (2 ' - 

aminosulf onyl- [1 , 1 • ] -biphen-4-yl) carboxyamide] thiazole; 

2- (N-b-Alanyl) -4- [ (4-inethoxy)phenyl] -5~ [ (2 ' ^-aminosulf onyl- 
[ 1 , 1 • ] -biphen-4-yl) carboxyamide] thiazole ; 

2- (Isopropylamino) -4- [ (4-methoxy)phenyl] -5- [ (2 • -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4 -yl ) carboxyamide] thiazole ; 

2" 3 -Di hydroxy- 2 -propyl amino) -4- [ (4-methoxy)phenyl] -5- [ (2 • - 
aminosulf onyl- [1 , 1 • ] -biphen-4-yl) carbo^amide] thiazole ; 

2- [ (Methoxycarbonyl)methylamino] -4- [ (4-methoxy)phenyl] -5- [ (2 ' - 
aminosulfonyl- [1 , 1 ' ] -biphen- 4 -yl) carboxyamide] thiazole; 

2- (N-Glycyl) --4- [ (4-methoxy) phenyl] -5- [ (2 • -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4 -yl ) carboxyamide] thiazole ; 

1- [ (4-Methoxy) phenyl] -3- ( ethoxycarbonyl ) -lH-pyrazole-5- [ (4- (n- 
2 0 pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1- [ (4-Methoxy) phenyl] -3- (carboxyamide) -lH-pyrazole-5- [ (4- (N- 
pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

25 1- [ { 4 -Methoxy) phenyl] -3- [ (2 -hydroxy ethyl) carboxyamide] -IH- 
pyrazole-5- t (4- (N- 

pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1- [ (4-Methoxy) phenyl) -lH-pyrazole-5- [ (4- (N- 

pyrrolidinocarbonyl ) phenyl ) carboxyamide-3 -hydroxamic 
acid; 

1- [ (4-Methoxy) phenyl] -3- [phenylcarboxyamide] ~lH-pyrazole-5^ 
[ (4- (N-pyrrolidinoccirbonyl ) phenyl ) carboxyamide ; 

1- t (4-Methoxy) phenyl] -^3- [ { 3 -hydroxypropyl) carboxyamide] -IH- 
pyrazole-5- [ (4- (N- 

pyrrolidinocarbonyl ) phenyl ) carlDoxyamide ; 

1- 1 (4-Methoxy) phenyl] -3- [methyl carboxyamide] -lH-pyrazole-5- 
[ ( 4- (N-pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1- [ (4-Methoxy) phenyl] -3- [ (benzyl) carboxyamide] -lH-pyrazole-5- 
[ ( 4 - ( N-pyrrol idinocarbony 1 ) phenyl ) carboxyamide ; 

1- [ (4-Methoxy) phenyl] -3- [ (dimethyl) carboxyamide] -IH-pyrazole- 
5- [ (4- (N-pyrrolidinocarbonyl) phenyl) carboxyamide; 

1- { (4-Methoxy) phenyl] -3- ( (phenylethyl) carboxyamide] -IH- 
50 pyrazole-5-[ (4-(N- 

pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1- 1 {4-Methoxy)phenyl] -3- [ ( 2 -hydroxyphenyl) carboxyamide] -IH- 
pyrazole-5- [ (4- (N- 
55 pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 
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(4-Methoxy) phenyl ] -3 - [ (3-hydroxyphenyl ) carboxyamide] -IH- 
pyrazole-S- [ (4- (N- 

pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

( 4 -Methoxy ) phenyl ] -3 - [ ( 4 -hydroxyphenyl ) carboxyamide ] - IH- 
pyrazole-5- [ (4- (N- 

pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

( 4 -Methoxy) phenyl] -3- [ (methoxycarbonyl) amino] ~lH-pyrazole- 

5^ [ (2 ' -aminosulf onyl- [1,1* ] -biphen-4-yl) carlooxyamide; 
(4~Methoxy)phenyl] -3-amino-lH-pyrazole-5~ [ (2 ' - 
aminosulf onyl- [1,1*] -biphen-4-yl) carboxyamide; 

(4-Methoxy) phenyl] -3- [ (methoxycarbonyl) me thy lamino] -IH- 

pyrazole-5- [ (2 ' -aminosulf onyl- [1, 1 ' 1 -biphen-4- 
, yl) carlDOxysunide; 

(4-Methoxy) phenyl] -3- [ (2-hydroxy) ethylamino] -lH-pyrazole-5- 
( (2 * -aminosulf onyl- [1,1' ] -biphen-4-yl ) carboxyamide ; 

(4-Methoxy) phenyl] -3- [E-2- (methoxycarbonyl) ethenyl] -IH- 
pyrazole-5- [ (2 ' -aminosulf onyl- [ 1 / 1 ' ] -biphen-4- 
yl ) carboxyamide ; 

(4-Methoxy) phenyl] -3- [2- (methoxycarbonyl) ethyl] -IH- 
pyrazole-5- [ (2 • -aminosulf onyl- [1,1' ] -biphen-4- 
yl ) carboxyamide ; 

(4-Methoxy) phenyl] -3- lE-2- (carboxy) ethenyl] -lH-pyrazole-5- 
[ (2 ' -aminosulf onyl- [1,1*] -biphen-4-yl) carboxyamide; 

{4-Methoxy) phenyl] -3- [2- (carlDOxy) ethyl] -lH-pyrazole-5- [ (2 • - 
aminosulf onyl- [ 1 /I ' ] -biphen-4 -yl ) carboxyamide ; 

( 4 -Methoxy) phenyl] -3- [E-2- (carl^oxyamide) ethenyl] -IH- 
pyrazole-5- [ (2 ' -aminosulf onyl- [1, 1 * ]-biphen-4- 
yl ) car]30xyamide ; 

(4-Methoxy) phenyl] -3- [E-2- (hydroxymethyl) ethenyl] -IH- 
pyrazole-5^ [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl ) carboxyamide ; 

(4-Methoxy) phenyl] -3- (3-hydroxypropyl) -lH-pyrazole-5- [ (2 • - 
aminosul f onyl -[1,1'] -biphen- 4 -y 1 ) carboxyamide ; 

(4-Methoxy) phenyl] -3-propyl-lH-pyrazole-5- [ (2 • - 
aminosul f ony 1 -[1,1'] -biphen- 4 -y 1 ) carlDoxyamide ; 

(4-Methoxy) phenyl] -3- (trif luoromethyl) -4-cyano-lH-pyrazole- 
5- [ (2 • -methylsulf onyl-3-f luoro- [1, 1 ' ] -biphen-4- 
yl ) carlDoxyamide ; 

(4-Methoxy) phenyl] -3- (trif luoromethyl) -4- (amidino) -IH- 
pyrazole-5- [ (2 ' -methylsulf onyl-3-f luoro- [1, 1 ' ] -biphen-4- 
yl ) carboxyamide ; 
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l-[ (4-Methoxy) phenyl] -3- (trif luoromethyl) -4- (N- 

hydroxyamidino) ~lH-pyrazole-5- [ (2 ' -methylsulf onyl-3- 
f luQro- [!,!•] ~biphen-4 -yl ) carboxyamida; 

1- [ (4-Methoxy) phenyl] -3- (trif luoromethyl) -4- (ethoxycarbonyl) - 
lH-pyrazole-5- [ (2 » -methylsulf onyl-3 -fluoro- [1, 1 • ] -biphen- 
4-yl)carboxyairiids; and, 

1- [ (4-Methoxy) phenyl] -3- (trif luoromethyl) -lH-pyrazole-5~ [ (2 ' - 
inethylsulfonyl-3-f luoro- [1,1'] •biphen-4-yl) carboxyamide- 
4-carboxylic acid; jiroxiixue 

and pharmaceutically acceptable salts thereof .. 



[6] In a second emlDodiment, the present invention provides 
novel compounds of formula II: 



II 

or stereoisomers or pharmaceutically acceptable salts thereof, 
wherein ; 

M is selected from the group: 

\ and )>^,__A^^ 



Z is selected from C(0)CH2 and C{0)NR3; 
is -(CH2)r-Rl'; 

Rl' is selected from H, Ci_3 alkyl, F, CI, Br, CH(CH20R2)2, 
(CF2)rCF3, (CH2)rOR2, NR2R2a, S(0)pR2b, NR2 ( CH2 ) rOR2 , 
NR2c{0)R2b, C(0)NR2R2a, C(0)NR2 (CH2)rOR2, and S02NR2R2a . 
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at each occurrence, is selected from H, CF3, Ci-e alkyl, 
benzyl, C3-6 carbocyclic residue substituted with 0-2 R^, 
and 5-6 membered heterocyclic system .containing from 1-4 ^ 
heteroatoms selected from the group consisting of N, 0/ 
and S substituted with 0-2 R^; 

R2a,.at each occurrence, is selected from H, CF3, Ci_6 alkyl, 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R^, 
and 5-6 membered heterocyclic system containing from 1-4. 
heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 R^; 

r2^, at each occurrence, is selected from CF3, C1-4 alkoxy, 

Ci-6 alkyl, C3-6 carbocyclic residue substituted with 0-2 
R^, and 5-6 membered heterocyclic system containing from 
1-4 heteroatoms selected from the group consisting of N, 
and S substituted with 0-2 R^; 

alternatively, r2 and R^^, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-2 R^ which contains from 0-1 
additional heteroatoms selected from the group consisting 
^ of N, O, cind S; 

R^, at each occurrence, is selected from H, C1-4 alkyl, and 
phenyl; 

A is selected from phenyl, pyridyl, and pyrimidyl, and A is 
substituted with 0-2 R^; 

B is selected from: H and Y; 

Y is selected from phenyl, pyridyl, tetrazolyl, and 
morpholino, and Y is substituted with 0-2 R^^; 

r4, at each occurrence, is selected from F, Cl, Br, I, 
C(0)NR2R2a, and (CF2)rCF3; 
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R ^/ at each occurrence, is selected from CI, Br, I, Ci>4 
alkyl, C(0)NR2R2a^ S02NR2R2a^ ,NR2s02-Ca-4 alkyl, S(0)pR5, 
and {CF2)rCF3; 

R^, at each occurrence, is selected, from CF3, Ci-e alkyl, 
phenyl, and benzyl; 

p is selected from 0, 1, and 2; and, 

r is selected from 0, 1, 2, and 3. 



[7] In another more preferred embodiment, the present 
invention provides novel compounds selected from: 

3-Methyl-l-phenyl-lH-pyrazole-5- (N- {2-aminosulf onyl- (1, 1 • ] - 
biphen- 4 ~y 1 ) carboxyamide ; 

/' 

2-Amiho-4-phenyl-5- [ (2 ■ -aminosulf onyl- [1,1'] -biphen-4- 
yl ) aminocarbonyl ] thiazole ; and , 

2-Chloro-4-phenyl-5- [ {2 • -aiainosulf onyl- [1, 1 • ] -biphen-4- 
yl) aminocarbonyl] thiazole; 

and pharmaceutical ly acceptable salts thereof. 



In a third embodiment, the present invention provides 
novel pharmaceutical compositions, con5>rising: a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt form thereof. 

In a fourth embodiment, the present invention provides a 
novel method for treating or preventing a thromboembolic 
disorder, coirprising: administering to a patient in need 
thereof a therapeutically effective amount of a compound of 
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formula (I) or a pharmaceutical ly acceptable salt form 
thereof, 

DEFINITIONS . ' 

5 The compounds, herein described may have asyxnmetric 

centers. Compounds of the present invention containing an 
asymmetrically substituted atom may be isolated in optically 
active or racemic forms . It is well known in the art how to 
prepare optically active forms, such as by resolution of 

10 raceiaic forms or by synthesis from optically active starting 
materials. Many geometric isomers of olefins, C=N double 
bonds, and the. like can also be present in the compounds 
described herein, and all such stable isomers are contemplated 
in the present invention. Cis and trans geometric isomers of 

15 the confounds of the present invention are described arid may 
be isolated as a mixture of isomers or as separated isomeric 
forms. All chiral, diastereomeric, racemic forms and all 
geometric isomeric forms of a structure are intended, unless 
the specific stereochemistry or isomeric form is specifically 

20 indicated. 

The term "substituted, " as used herein, means that ciny 
one or more hydrogens on the designated atom is replaced with 
a selection from the indicated group, provided that the 
designated atom's normal valency is not exceeded, and that the 

25 sxibstitution results in a stable compound. When a substitent 
is keto (i.e., =0) , then 2 hydrogens on the atom are replaced. 
Keto substituents are not present on curomatic moieties. 

The present invention is intended to include all isotopes 
of atoms occiirring in the present compounds. Isotopes include 

30 those, atoms having the same atomic number but different mass 
numbers. By way of general example and without limitation, 
isotopes of hydrogen include tritium and deuterium. Isotopes 
of carbon include C-13 and Ct14. 

When any variable (e.g., R^) occurs more than one time in 

35 ciny constituent or formula for a compound, its definition at 
each occurrence is independent of its definition at every 
other occurrence. Thus, for example, if a group is shown to 
be substituted with 0-2 R^, then said group may optionally be 
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substituted with up to two r6 groups and r6 at each occurrence 
IS selected independently from the definition of r6 Also 
combinations of substituents and/or variables are permissible 
only If such combinations result in stable compounds. 

When a bond to. a substituent is shown to cross a bond 
connecting two atoms in a ring, then such substituent may be 
bonded to any atom on the ring, when a substituent is listed ' 
without indicating the atom via which such substituent is 
bonded to the rest of the compound of a given formula, then 
such substituent may be bonded via any atom in such 
substituent. Combinations of substituents and/or variables 
are permissible only if such combinations result in stable 
compovinds. 

AS used herein, "Cx-g alkyl" is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the specified number of carbon atoms, examples 
of which include, but are not limited to, methyl, ethyl 
n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t-butyl 
Pentyl, and hexyl; "Alkenyl- is intended to include 
hydrocarbon chains of either a straight or branched 
configuration and one or more unsaturated carbon-carbon bonds 
which may occur in any stable point along the chain, such as 
ethenyl, propenyl, and the like. 

"Halo" or "halogen" as used herein refers to fluoro, 
chloro. bromo, and iodo; and "counterion" is used to represent 
a small, negatively charged species such as chloride, bromide, 
hydroxide, acetate, sulfate, and the like. 

As used herein, "carbocycle- or "carbocyclic residue" is 
intended to mean any stable 3- to 7-membered monocyclic or 
bicyclic or 7-to 13-membered bicyclic or tricyclic, any of 
which may be saturated, partially unsaturated, or aromatic 
Exainples of such carbocycles include, but are not limited to 
cyclopropyl, cyclobutyl. cyclopentyl. cyclohexyl, cycloheptyi 
adamantyl, cyclooctyl, ; [3 .3 . O]bicyclooctane, 
[4.3.0]bicyclononane, [4.4.0]bicyclodecane (decalin) , 
I2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl 
adamantyl, or tetrahydronaphthyl (tetralin) . 
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As used herein, the term "heterocycle" or "heterocyclic 
system* is intended to roecin a stable 5-to 7-ineinbered 
monocyclic or bicyclic or 7-to 10-membered bieyclic 
heterocyclic ring which is saturated partia:lly unsaturated or 
5 unsaturated (aromatic) , and which consists of carbon atoms and 
from 1 to 4 heteroatoms independently selected from tne group 
consisting of N, O and S and including any bicyclic group in 
which any of the above-defined heterocyclic rings is fused to 
a benzene ring* The nitrogen and sulfur heteroatoms may 

10 optionally be oxidized. The heterocyclic ring may be attached 
to its pendant group at any heteroatom or carbon atom which 
results in a stable structure. The heterocyclic rings 
described herein may be substituted on carbon or on a nitrogen 
atom if the resulting compound is stable. If specifically 

.15 noted, a nitrogen in the heterocycle may optionally be 

quatemized. It is preferred that when the total number of S 
and O atoms in the heterocycle exceeds 1, then these 
heteroatoms are not adjacent to one another. It is preferred 
that the total niimber of S and O atoms in the heterocycle is 

20 not more than 1. As used herein, the term "^aromatic 

heterocyclic system" is intended to mean a stable 5-to 7- 
membered monocyclic or bicyclic or 7-to 10-membered bicyclic 
heterocyclic aromatic ring which consists of carbon atoms and 
from 1 to 4 heterotams independently selected from the group 

25 consisting of N, O and S. It is preferred that the total 
number of S and O atoms in the aromatic heterocycle is not 
more than 1. 

Exaic^les of heterocycles include, but are hot limited to, 
acridinyl, azocinyl, benzimidazolyl, benzof uranyl , 

30 benzothiof uranyl, benzothiophenyl, benzoxazolyl , 

benzthiazolyl , benztriazolyl , benztetrazolyl , benzisoxazolyl , 
benzisothiazolyl, benzimidazalinyl, carbazolyl, 
4cLff-carbazoly 1 ; carbol iny 1 , chromeuiy 1 , chromenyl , c innol inyl , 
decahydroquinolinyl , 2H, 6H-1, 5 , 2-dithiazinyl , 

35 dihydrof uro [ 2 , 3 -Jb] tetrahydrof uran , f uranyl , f urazanyl , 
imidazolidinyl, imidazolinyl , imidazolyl, IH-indazolyl, 
indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, 
isobenzof xaranyl , isochromariyl , isoindazolyl , isoindolinyl , 
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isoindolyl, isoquinolinyl (benzimidazolyl) , isothiazolyl , 
isoxazolyl, morpholinyl. naphthyridinyl , 

octahydroisoquinolinyl , oxadiazolyl , 1,2, 3 -oxadiazolyl , 1,2,4- 
oxadiazolyl, 1, 2, 5-oxadiazolyl, i;3,4-o5cadiazolyl, 
oxazolidinyl, oxazolyl, oxazolidinyl> pyrimidinyl, 
phenanthridinyl, phenanthrolinyl; phenazinyl, phenpthiazinyl, 
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, 
piperidinyl , pteridinyl , purinyl , pyranyl , pyrazinyl , 
pyrazolidinyl , pyrazolinyl, pyrazolyl, pyridazinyl. 
pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, 
pyri<^l, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, 
pyrrolyl, quinazolinyl , quinolinyl, 4ff-quinoli2inyl , 
quinoxalinyl, quinuclidinyl, tetrahydrof uranyl , 
tetrahydroisoguinolinyl , tetrahydroquinolinyl , 6H-1 ,2,5- 
thiadiazinyl, 1. 2 , 3-thiadiazolyl, 1, 2 , 4-thiadiazolyl, 1,2,5- 
thiadiazolyl, 1. 3 , 4-thiadiazolyl, thianthrenyl, thiazolyl, 
thienyl, thieno thiazolyl, thienooxazolyl , thienoimidazolyl, 
thiophenyl , triazinyl , 1,2, 3-triazolyl . 1,2 , 4-triazolyl , 
l,2,5-triaz6lyl, 1, 3 , 4-triazolyl, and xanthenyl. Preferred 
heterocycles include, but are not limited to, pyridinyl, 
f uranyl, thienyl., pyrrolyl, pyrazolyl, pyrrolidinyl, 
imidazolyl, indolyl, benzimidazolyl, IH-indazolyl, 
oxazolidinyl, benzotriazolyl , benzisoxazolyl, oxindolyl, 
benzoxazolinyl, or isatinoyl . Also included are fused ring 
and spiro compounds containing, for example, the above 
heterocycles . . 

The phrase "pharmaceutically acceptable- is employed 
herein to refer to those compounds, materials, con^ositions, 
and/ or dosage forms which are, within the scope of sound 
medical judgment, suitable for use in contact with the tissues 
of hvunan beings and animals without excessive toxicity, 
irritation, allergic response, or other problem or 
complication, commensurate with a reasonable benefit/risk 
ratio. • 

As used herein, "pharmaceutically acceptable salts" refer 
to derivatives of the disclosed compounds wherein the parent 
compound is modified by making acid or base salts thereof. 
Exan«>les of pharmaceutically acceptable salts include, but are 
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not limited to, mineral or organic acid salts of basic 
residues such as amines; alkali or organic salts of acidic 
residues such as carboxylic acids; and the. like.. The _ % 

pharmaceutically acceptable salts include the conventional 
5 non- toxic salts or. the quaternary ammonium salts, of the parent 
compound formed, for example, from non- toxic inorganic or 
organic acids. For example, such conventional non- toxic salts 
include those derived from inorganic acids such as 
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, 

10 nitric cind the like; and the salts prepared from organic acids 
such as acetic, propionic, succinic, glycolic, stearic, 
lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, 
hydroxymaleic , phenylacetic , glutamic , benzoic , salicylic , 
sulfanilic, 2-acet6xybenzoic, fujnaric, toluenesulf onic, 

15 methcinesulf onic, ethane disulf onic, oxalic, isethionic, and 
the like. 

The pharmaceutically acceptable salts of the present 
invention can be synthesized from the parent compound which 
contains a basic or acidic moiety by conventional chemical 

20 methods. Generally, such salts can be prepared by reacting 
the free acid or base forms of these compoxinds with a 
stoichiometric amo\mt of the appropriate base or acid in water 
or in an organic solvent, or in a mixture of the two; 
generally, nonaqueous media like ether, ethyl acetate, 

25 ethanol, isopropanol, or acetonitrile are preferred. Lists of 
suitable salts are found in i?emingrton 's Pharmaceutical 
Sciences, 17th ed. , Mack Publishing Compeaiy, Easton, PA, 1985, 
p. 1418, the disclosure of which is hereby incorporated by 
reference. * 

30 "Prodrugs" are intended to include any covalently bonded 

carriers which release the active parent drug according to 
fo3nmila (I) in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a. compound of formula (I) are 
prepared by modifying fianctional groups present in the 

35 coiirpound in such a way that the modifications are cleaved, 
either in routine manipulation or in vivo, to the parent 
compoxmd. Prodrugs include compoxinds of formula (I) wherein a 
hydroxy, amino, or sulfhydryl group is bonded to any group 
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that, when the prodrug or coxnpound of formula (I) is 
administered to a mammalian subject, cleaves to form a free 
hydroxyl, free amino, or free sulfhydryl group, respectively.^ 
Examples, of prodrugs include, but are not limited to, acetate, 
5 formate and benzoate derivatives of alcohol and amine 

functional groups in the compounds of formula (I) , and the 
like. 

"Stable compound" and "stable structure" are meant to 
indicate a confound that is sufficiently robust to survive 
10 isolation to a useful degree of purity from a reaction 

mixture, and formulation into an efficacious therapeutic 
agent. 

15 The compounds of Formula I can be prepared using the 

reactions and techniques described below. The reactions are 
performed in a solvent appropriate to the reagents and 
materials employed and suitable for the transformations being 
effected- It will be understood by those skilled in the art 

20 of organic synthesis that the functionality present on the 
molecule should be consistent with the transformations 
proposed. This will sometimes require a judgment to modify 
the order of the synthetic steps or to select one particular 
process scheme over another in order to obtain a desired 

25 compound of the invention. It will also be recognized that 
another major consideration in the planning of any synthetic 
route in this field is the judicious choice of the protecting 
group used for protection of the reactive functional groups 
present in the compounds described in this invention. An 

30 authoritative account describing the many alternatives to the 
trained practitioner is Greene and Wuts (Protective Groups In 
Organic Synthesis, Wiley and Sons, 1991) . 

Preparation of conpouzids o£ FORMOIiA X with a f ive-meniberecL 
35 hetrerocyclic core 

General syntheses for compounds of Formula I are outlined 
in Schemes la-b. The M ring may be N- linked or C-linked to 
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the ring referred to in the following scheme as ring D. B* 
and are protected functional groups that can be converted to 
R, B and R^^ respectively. It is. understood that group E may •' 
or may not be protected or a precursor to E of Fo3nmila I, 
depending upon the demands of the chemistry involved. The 
compoxinds can also be obtained by changing the sequences of 
the reaction steps as described in Scheme 1. For N-linked M 
ring, the appropriate amine- substituted ring D is treated 
under conditions described in "The Chemistiry of Heterocyclic 
Compounds, Weissberger, A. and Taylor, E. C. Ed., John Wiley & 
Sons" or as described later in the synthesis section to giv4 
N-linked ring M. Further modifications and deprotections give 
N-linked ring M with R, Z-A-B and R^^ substitutents . 

Scheme la 



For Nitrogen-linked heterocycte M. 




For C-linked f ive-membered ring M, the above aniline is 
diazotized with nitrous acid and treated with NaBr to give the 
heterocyclic bromide. Treatment with n-BuLi followed by DMF 
gives aldehyde which can be converted to ring M as described 
in "The Chemistry of Heterocyclic Compounds, Weissberger, A. 
and Taylor, E. C. Ed., John Wiley & Sons" or as described 
later in the synthesis section. Other precursor functional 
groups like acid, cyeuiide, methylketone, etc. can also be used 
to form the ring M. Further modifications and deprotections 
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can yield f ive-membered ring M siibstituted with R, Z-A-B and 
R^^. The corresponding C-linked six -member ed ring M can be 
obtained by converting the above bromide with n-butyl lithiuan, 
and triisopropyl borate to give the heterocylic boronic acid.' 
Suzxiki coupling with the appropriate heterocyclic, bromide, 
followed by modifications and deprotections gives tTie C-linked 
six-membered ring M with R, Z-A-B and R^^ substitutents . 



10 



SCHEME lb 



For carbon-linked heterocycle M. 





r — S^^^^ 
1 Hen 

2-A-B 







NH2 HNO2 
NaBr 



Heterocycle 
formation 



f^'^^ 2iDMF ^ p^^v^!^ 



(CO2H.CN, GOCH3) 

R 



CHO 




Deprotection ^ 





ArBr 



2. B(Oi-Pr)2 



E^^^ Pd(PPh3)4. NaCQa, 
EtOH, H2O 



Deprotection 




Z-A-B 




Z-A-B' 



The compounds of the present invention in which the M- 
heterocycle is thiazole CcUi be prepared according to the 
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10 



procedures described in Scheme 2 . The appropriate ring D 
bromide can be converted into a beta-keto ester in several 
ways. One preferred method involves trainsinetallation with an 
alkyllithium reagent followed by quenching with DMF to afford 
the corresponding aldehyde. Addition of ethyl diazoacetate in 
the presence of tin (IX) chloride affords the beta-ketoester 
directly. Other methods are available for this conversion, 
one of which involves Reformatsky reaction of the aldehyde 
followed by oxidation to the beta-keto ester. 

Scheme 2 



nBuLi; 
then DMF 




H 



1) {EtOCH=CH)SnBu3 

Pd(PPh3)2Cl2 

2) H3O* 




NaH. (RO)2CO 
THF, reflux, 

or 

LDA, THF -780C, 
(RO)2CO 



N2CH2CO2R 
SnCl2. OHfil2 




O2R 



1)NBS;or 
Phl(OH)OTs) 



N 



2) R^*C(=S)NH2 




7^ 




1) NaOH, 

2) SOCI2 

3) BrCH2A-B. 
Zn 

pjla 



Z-A-B 



(Z = COCH2) 



H2N-A-B, AlMe3 
(R s Me, Et) 



Z-A-B 




(Z = CONH) 



15 A second preferred method for converting the bromide into 

a beta-keto ester involves palladium catalysed coupling with 
(ethoxyvinyl) tributyltin followed by acidic hydrolysis to 
afford the corresponding acetyl derivative. Many methods 
exist for conversion of the acetyl derivative to the beta- 

20 ketoester, one preferred method of which involves reacting the 
acetyl derivative with a dialkyl carbonate in the presence of 
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a base such as sodium hydride or lithium diisopropylamide. 
The beta-ketoester can be converted into the corresponding 
thiazole derivatives by bromination with MBS followed by 
cyclization with an appropriate thiourea or thioamide in a " 
solvent such as ethanol or tetrahydrofurah. A one pot method 
for this conversion involves treating the beta-ketoester with 
hydroxytosyloxyiodobenzene in acetonitrile, which forms an 
intermediate alpha-tosyloxy-beta-ketoester, followed by 
addition of a thiourea or thioamide to effect cyclization to 
the corresponding thiazole. Manipulation of the ester group 
of these thiazoles can then afford the compounds containing an 
appropriate Z-A-B group, where Z=CONH, standard methods of 
peptide coupling with an appropriate amine can be employed, 
such as reaction of the ester with an aluminum reagent derived 
from the amine. Vttiere Z=C0CH2, formation of the acid chloride 
by standard methods can be followed by addition of an 
appropriate zinc reagent. The R^a gro^p ^he thiazole ring 
can also be manipulated to provide a variety of different 
groups. For exaitple, when thiourea is used as the cyclization 
partner, a 2 -aminothiazole is produced. This amino group can 
be readily diazotized and displaced with the appropriate 
copper halide to afford 2-hal6thiazoles . The halogen atom can 
then be readily displaced by a variety of carbon, nitrogen, 
oxygen and sulfur nucleophiles to produce a wide variety of 
alkyl. aryl, heteroatom, and heterocyclic derivatives of Rla. 

The tetrazole compounds of this invention where Z is- 
CONH-can be prepared as exemplified in Scheme 3 . An 
appropiately substituted amine (E-D-NH2) is acylated with 
ethyl oxalyl chloride. The resulting amide can be converted 
to the tetrazole either by the methods described by Duncia (j. 
Org. ChBm. 1991, 2395-2400) or Thomas {Synthesis 1993, 767- 
768, 1993). The amide can be converted to the iminoyl 
chloride first and the reacted with NaNj to form the 5- 
carboethoxytetrazole (j-. Orff. Chem. 1993, 58, 32-35 and 
Bioorgr. & Med. Ch&a. Lett. 1996, 5, 1015-1020). The 5- 
carboetho^q^tetrazole is then coupled with an appropriate amine 
(BANH2) i>y the method described by Weinreb (Tetr. Lett. 1977, 
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48, 4171-4174). Final deprotect ion /as described before yields 
the desire product. 

The tetrazole compounds of this invention where Z is-COr 
can also be prepared via iminoyl chloride (Chem. Ber.. 1961, 
94, 1116 and J". Org. Chem. 1976, 41, 1073) using an 
appropriately substituted acyl chloride as starting material. 
The ketone-linker ccu:i be reduced to coinpounds where Z is 
allcyl. 

Scheme 3 

CHaCU/EijN D-E ' D-E 

Method A: , w ^ « 
PhaP/DEAD / i?/^?^^, 
TMSN3 / Tf20/NaN3 

)Et 



D-E J 




(CH3)3Al 
CH2CI2 



D-EO 



The tetrazole compounds of this invention where Z is- 
S02NH-, -S{0) , S02-can be prepared as exemplified in Scheme 
4. Appropiately sxibstituted thioisocyeuiate is reacted with 
sodium azide to give the 5-thiotetrazole (J. Org. Chem. 1967, 
32, 3580-3592) . The thio-compouiid can be alkylated {J. Org, 
Chem. 1978, 43, 1197-1200) and then oxydi zed to the sulfoxide 
or sulfone. The thio-compound can also be converted to the 
sulfonyl chloride and the reacted with cin amine to give the 
desired sulfonamide. The tetrazole compounds of this 
invention where Z is-O-can be prepared via the same method 
described in Scheme 4 by using appropiately substituted 
ispcyanate as the startimg material . 



41 



wo 98/57937 



PCT/US98/12681 



NCS 



NaNa 



Scslieme 4 
Be 



D-E CHCI3/H2O %>^SH 



N-N 

n" i)< 
"N''^S02CI 



E 

NH2-AB 



N-N 

N o 
i Oo 



N-N 

N § 



AB 



N-N 




[OJ 



N-N 

N 



^AB 



The tetrazole compounds of this invention where Z is- 
NH-,-NHC0-,-NHS02-can be prepared from S-aminotetrazole, which 
can be prepared by Smiles Rearrangement as shown in Scheme 5. 
The thio-compound prepared as described in Scheme 4 is 
alkylated with 2-chloroacetainide. The resulting confound is 
then reflxixed in ethanolic sodiiam hydroxide to give the 
corrresponding 5-amino-tetrazole (Chem. Phazm. Bull. 1991, 39, 
3331-3334) . The resulting S-amino-tetrazole can then be 
alkylated or acylated to form the desired products. 



Scheoe 5 



D-E O D_E 



D-E 



The N-linked imidazole ring M can be synthesized by the 
synthetic route shown in Scheme 6. Alkylation of E-D-NH2 with 
2-bromoethylacetate followed by reaction with Gold's reagent 
in the presence of a base, such as NaOMe, . or LDA, forms 
imidazole ring M. 
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Sdieme 6 




The general procedure to make C-linked imidazole ring M 
is described in Scheme 7 . Aldehyde E-b-CHO from Scheme 1 can 
be converted into cyano compound by treatment with 
hydroxyamine and then dehydration with POC13 . The amidine can 
10 be obtained from cyano compoxind by Pinner reaction, which can 
be cyclized with alpha -halo ester, ketone or aldehyde to form 
imidazole ring M, Alkylation or acylation of imidazole ring M 
for further modification as described in Scheme 1 . 

15 Scheme 7 




As shown in Scheme 8, pyrazole ring M of the general 
20 Formula I such as those described in Scheme 1 can be prepared 
by the condensation of an appropriately substituted hydrazine 
with a variety of dike to esters. Condensations of this type 
typically afford a mixture of pyrazole regioisomers which can 
be effectively separated via silica gel column chromatography. 
25 Hydrolysis of the esters followed by coupling with an 

appropriate amine can afford the desired amide intermediate. 
Various substituents on the pyrazole Nl can then be 
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manipulated to afford a variety of benzo, heterocyclic and 
bicylic compoimds 



Sclieme 8 



00 ^ E-D " E.ji 

Column 

chromafography 
then LiOH, THF water 



Rla^ 11 EtOgO Ria 

\— V BA-N-^V^ 1. Coupling ]r\ JT^ 




^N-^CONHAB %>-Ria 2. HC^eOH ^ ^N^COOH 

D-E A.E 2.(NH4)2C03, ^-E and D-E 

MeOH 

The above methodology when applied to diketo derivatives 
also affords a mixture of pyrazole regioisomers . These can be 
further manipulated to afford the con5>ounds of Formula I as 
shown in Scheme 9. 



Schams 9 



o o 



or 



+ E-D 



HN 



w 

OMeO 



la 



N "l 
I 

D-E 



\ 

I 

D-E 



R^*- amino or alkyi Sf^" 

' chromatography 



oraryl 



Oxidize, asterification 



EtOzCL "^N_ 

AsinSchemeS N^Ki-^nla ^ nT^^^-^ 

. ■ _ _ N R and or fj C02Et 

D-E D-E 



When ketoimidates are used for condensations with 
hydrazines the corresponding pyrazole amino esters 
regioadducts are obtained (Scheme 9) . Conversion of these 
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intermediates to the final compounds of formula I can then be 
accomplished by the protection of the amino functionality with 
a suitable protecting group commonly known, .to those in the art. 
or by derivatization (such as a sulfonamide as in Scheme 10) ' 
then following the general synthetic strategy to prepare the 
compounds of this invention. 

Scheme 10 

EtOgCs,^ HghL^^ EtOgC,^ MeOgSHlvi^ 

D-E ^ D-E "pyridine ^ D-E D-E 




As in Scheme 8 



BAHNOCl_ MeOsSHr 

10 or 6.E 

The pyrazole ester intermediate can be further 
manipulated to the ketones by the cuprate methodology 
described by Knochel et. al (Scheme 11) . Alternatively the 

15 ester can be reduced to either the alcohol or aldehyde via 
methods known to those in the art followed by either a 
reductive amiriation with an appropriate amine to an alkyl 
amine or by converting the alcohol to a leaving group which in 
turn, ccua be displaced with a number of nucleophiles to provide 

20 the intermediates which on further manipulations should afford 
the compounds of this invention. 
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10 



Scheme 11 



hydr then acid chloride 
then 



.0^^ ^ N^;.^ >— AB 



I Zn, CuCN. THF 

I [H] 



j^^rX-CHO or CH2OH 



iOr-CH2NHAB or CH2SAB orCHoSO^AB 
E-D ^ 

5 Thio compounds such as those described in Scheme 12 can 

be easily prepared by the conversion of 5 -hydroxy pyrazole to 
its thiol , by treatment with Lawesson's reagent in refluxing 
toluene . 



12 



,1a pia 



/T^ Laweson's ^'^"V 

/ 



S^AB 

b-E D-E ■ ^ D-E 



^ pia f Oxidation 

D.E O D-E O g nc O 

D-E O D-E o 

Compounds of this invention wherein the pyrazole ring M 
15. is replaced with a 1,2,3-triazole can be prepared as outlined 
in Scheme 13 . 
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N3 



Heat 



R = CH3, CH(OMe)2 



\ 



ethylacetoaccetate 
Heat 



COgEt / 



D-E 



V-NHAB 



N 
I 

D-E 



N' C02Et 
6.E 



. 1 coupHng, BANH2 

2. Ha / MeOH 

3. (NH4)2C03. MeOH 



y— INriMD y 



N' CONHAB 
D-E 



I 



COOH 



D-E 




ONHAB 



D-E 



Ri =CH3KMn04 

s CH{OMe)2,hydrthen 
AgzO 

6-E 

1. coupling, BANHg 

2. HCl7MeOH 

3. (NH4)2C03. MeOH 



N 
I 

D-E 



CONHAB 



The coitipoxmds of this invention where the ring M is 
1,2,4-triazole can be easily obtained by the methodology of 
Huisgen et. al. [Llehi^s Ann. Chem. 1962, 653, 105) by the 
cycloaddition of nitrilimini\Jin species (derived from the 
treatment of triethylamine and chloro hydrazone) and an 
appropriate nitrile dipolarophile as in Scheme 14. 

Scheme 14 



D-E 



»1a 



HZCN 



EtaN, Benzene ^^P'H 

M M 



D-E 



This methodology provides a wide variety of 1,2,4 
triazoles with a varied substitution pattern at the 1,3 and 5 
positions. Alternatively the 1,2,4 triazoles can also be 
prepared by the methodology of Zecchi et. al. {Synthesis 1986, 
9, 772) via an aza Wittig condensation (Scheme 15) . 
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Scheme 15 



E.dJh pia-^CI — D-E 

R'^ = alkyloraryl 



5 Alternatively the 1,2,4 tr iazoles can also be prepared 

via the methodology of Sauer et. al. (Tetr. Lett. 1968, 325) 
by the photolysis of a cyclic carbonate with an appropriate 
nitile (Scheme 16) . 

10 Scdieme 16 



Ria Ria 
O— ^ hv.EtOAc y-N, 



D-E 



D-E 



R^^= Ester, AlkyI, Aryl 
R^a^ Phenyl or ester 



For compounds of this invention the esters can be 
15 converted to the amide intermediates via the Weinreb 
methodology (Tetjr. Lett. 1977, 48, 4171), i.e. the 
condensation of an appropriate amine aluminum complex with the 
ester (Scheme 17) . 

20 Scheme 17 



: 1 ^ 

ISL ■ NH2 MeaALCHaClg ^^"h^W BA-N^V-n 



AB 

D-E 



R 



D-E 



D-E 

'^r^co^. — — 



CONHAB 

D-E 
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Isoxazoline ring M of the general formula I wherein the 4- 
and 5 positions are substituted can be prepared following, the 
1, 3-dipolar cycloaddition methodology outlined in Scheme 18. 
An appropriate benzhydroximinoyl chloride or heterocyclic 
5 oximinoyl chloride or the oxime when subjected to the 1,3- 
dipolar cycloaddition protocol with a suit2Lble 1,2- 
disubstituted olefin as a dipolarophile should afford a 
mixture of regioisomers . Separatipn of the regioisomers by 
column chromatography followed by the sequence of reactions as. 
10 described previously should then afford the compounds of 

choice. Optically active isoxazolines can also be obtained by 
enzymatic resolution on the regioisomeric esters or by the use 
of an appropriate chiral auxilliar-y on the dipolarophile as 
described by Olsson et al (J. Org. Chem. 1988, 53, 2468) . 



15 



Scbeme 18 



o. 



.OR 



^OH orX«H O O O 

NaOa. CH2CI2 

I LHydrolyse 



H 



4H»rboxamide 3<artioxainide 

20 In the case of compounds with general formula I wherein 

the substrate in the cycloaddition process described in Scheme 
18 utilizes an appropriately substituted crotonate ester. The 
crotonate esters can be obtained from commercial sources or 
can be obtained from ethyl-4-bromocr6tonate by nucleophilic 

25 displacement reactions shown in Scheme 19. 
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COJPK 

f ^ MeOh.CaC03 CO-R 
II ortetrazole^triazole / 
imidazole , NaHmiF J| 
Rla-^ 



5 Trisubstituted olefins as dipolarophiles can be obtained 

from ethylpropiolate by the cuprate chemistry (Scheme 20) 
according to the method described by Deslongchamps et. al. 
(Synlett 1994, 660) . 

10 Scheme 20 

s-COoEt RiMe2Cu.RX "^V=<^ 

^ COgEt 

Compoimds of this invention with 1, 3 , 4-triazole ring M 
15 can be easily obtained via the methodology of Moderhack et. 
al. (*J. Praict. Cfoem. 1996, 338. 169) as in Scheme 21. 
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Scheme 21 



HN-N 

H2N-NH E-D-NCSthenNaOH Q-:^ ^rj-i^nPt\ 
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D-E 



N-N 



AB 



Via Welnreb D-E 



Hydr. 
oxidize 

decarboxylation 
As in Scheme-1 



N-N 



N-N 



BA. 



D-E 



D-E 




AB X = Nothing or H or alkyl or heteroatom 



5 This reactiion involves the condensation of a carbazide 

with an appropriately substituted commercially available thio 
isocyanate t;o the cyclic thiourea derivative as described 
previously. Alkylation or nucleophilic displacement reactions 
on the thiono intermediate then affords a thio alkyl or aryl 

10 intermediate which can be hydro lysed, oxidized and 

decarboxylated to the 5-H 2 -thio triazole intermediate which 
can be effectively converted to the compounds of this 
invention. Alternatively the thiono urea intermediate can be 
oxidized directly to the 2-H triazole which can then be 

15 converted to the ester and then subjected to a variety of 
reactions shown above to obtain the compounds of this 
invention. The esters can also be converted to the amine via 
the Hoffmann rearrangement and this methodology provides a 
variety of analogs similar to t:hose shown previously. The 
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cyclic thiono urea intermediate can also be oxidized to the 
sulfonyl chloride by methods shovm in early examples. This in 
turn can provide the sulfonamides shown in Scheme 22. 



Scheme 22 



HN-N 



N-N 



L CI2.ACOH O.^^ >-CH^OFn 

I CI Ap 

D-E 

I As in Scheme 21 | 



N-N t 
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I BA-NH 6-E 



N-N 
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D-E 



N-N 

NHCHaAB 

D-E 



IN— IN 



Scheme 23 describes the general synthesis for pyrazoles 
10 which have thio and oxidized sulfur derivatives. An 

appropriately substituted amine is alkylated with ethyl 
bromoacetate and hydro lyzed to the glycine derivative. 
Preparation of the N-nitroso compound was easily achieved with 
sodium nitrite (J". Chem. Soc. 1935, 899). Cyclization to the 
15 syndone using acetic anhydride (J-. Chem. Soc. ±935, 899) was 
following by the introduction of the sulfide unit using a 
sulfoxide as solvent and acetyl chloride as a activating 
reagent (Tetr. 1974, 30, 409). Photolytic cleavage of the 
sydnone in the presence of an acetyl enic compound the 1,3,5 
trisubstituted pyrazole as the major regioisomer (Chem. Ber. 
1979, 112, 1206). These can be carried on, as described 
before, to the final compounds containing the sulfide, 
sulfoxide or sulfone functionality. 
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E-D-NH2 



SctaieaBe 23 

1) BrCHaCOaMe, EtaN NO . 1) Ac^O 



2) LIOH.THF E-D' ^^ 2) Q2SO. AcCI 

3) NaNp2. H2O 

.CH3 s-^"3 ^-s-^^^ 




or 




Where V =r NO2. SO2NR2 or C02Me 



2-A-B E-D'^' ^ Z-A-B 



Scheme 24 shows one possible synthesis of isoxazoles. 
Substituted benzaldehydes are reacted with hydroxyl amine then 
chlorinated to give the hydroximinoyl chloride according to 
the procedure of {J. Org. Chem, 1980, 45, 3 916) . Preparation 

10 of the nitrile oxide in situ with triethylamine and 

cycloaddition with a substituted al3cyne gives a mixture of 
regioisomeric isoxazoles as shown by H. Kawakami (Chem. Lett. 
1987, 1, 85) . Prepeiration of the disubstituted alkyne is 
achieved by nucleophilic attack of the alkynyl. cuaion on an 

15 electrophile as shown by Jungheim et al (J". Org. Chem. 1987, 
57, 4007). 

Alternatively, one could make the hydroxyiminoyl chloride 
of the R^^ piece and react it with an appropriately 
substituted alkyne to give another set of regioisomeric 
20 isoxazoles which as separated chromatographically . 

Scbeme 24 



R 



la' 



2) NCS. ^D^Cl EtgN ^^tr-^^"^ ^D-^^B^* 

cat. HCI 

cHo ^> f"lB=^=^ "fr^ * ''fr°^ 

^> '^^^ R"'^CI EI3N Rl»^~^D'^ B'«^^ 

cat. HCI 

Where V = NOz, SOaNRg or COaMe, synthetic precursor to -Z-A-B 
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An alternate procedure which produces only one 
regioisomer is described in Scheme 25. The methylated form of 
V can be deprotonated and silylated. Chlorination with carbon 
tetrachloride or fluorination with dif luorodibromomethane 
under triethylborane cc^talysis give the geminal . dihalo 
compound as shown by Sugimoto (Chem. Lett. 1991, 1319) . 
Cuprate-mediated conjugate addition-elimination give the 
desired alkene as in Harding (J". Org, Chem. 1978, 43, 3874). 

Alternatively, one can acylate with an acid chloride to 
form a ketone as in Andrews (Tetr. Lett. 1991, 7731) followed 
by diazomethane to form the enol ether. Each of these 
compounds can be reacted with a hydroximinoyl chloride in the 
presence of triethylamine to give one regioisomeric isoxazole 
as shown by Stevens (Tetr. Lett. 1984, 4587). 

Scheme 25 

1) LDA 

2) TBDMSCI (R^^)2CuU X^R^« 



3) CCl4orCF2Br2 
BEtS 



V X = CI or F \ 



3) CH2N2 



Where Y = OMe, CI or F 

V = NO2, SO2NR2 or C02Me. synthetic precursor to -Z-A-B 

When core substitutent R^a is CH2Q, the synthesis is shown in 
Scheme 26. After being treated with LDA, the ketone starting 
material reacts with PhSS02Ph to give the phenyl thiola ted coirpoiind 
which reacts with hydrazine in acetic acid to form pyrazole 
derivative. The pyrazole ester reacts with an amine or aniline 
(previously treated with AlMes) to provide amide. Oxidation of the 
sulfide with mCPBA gives the corresponding sulfone. Deprotonation 
of the sulfone with base, followed by trapping with an electrophile 
(Q-X) and treatment with Sml2 provided the desired compound after 
deprotection. 
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Scheme 26 

NHo 




Scheme 27 shows other methods of synthesis for R^^ = CH2Q or 
5 COQ. Protection of the hydroxyl group of hydroxyacetone with a 
benzyl halide and treatment with a base and CO(C02Et)2 gives the 
tricarbonyl compound. Reflxaxing with NH20Me»HCl in pyridine and 
ethanol in the presence of molecular sieve 3A gives the oxime. 
Cyclization of oxime with E-D-NHNH2 provided pyrazole, which can be 

10 converted into the corresponding amide by reacting with an amine or 
aniline (previously activated with AlMe3) . Debenzylation by 
catalytic hydrogenation provides the alcohol . The alcohol is 
converted into the tosylate with TsCl, followed by replacement with 
a nucleophile to provide the desired compoxind. The alcohol can 

15 also be oxidized to the corresponding aldehyde or acid, or further 
converted to ester or amide. 



55 



wo 98/57937 



PCT/US98/12681 



Sclieme 27 



Ph 



E.D" 




O N-AB 



TsCI 
Q-H 




> 



Ph 



Phrw f-i / V NH20MetHCI \ 

"° Zcof \ NaOMe Pyr-EtOH 
acetone / (COaEQa ^ > M.S. 3A 



\ K2CO3 "\ 
/ acetone / 

°=< — ' H 




MeO 




BzO, 



E-D-' 




E-D-NHNH2 
HOAc 



BzO. 



E-D- 



1. Ox 



E-D' 



O N-AB 



O N-AB 



T 

O N-AB 




O OB 



10 
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Preparation o£ ccssnpouxids of FORMUZA I with a six-znembered 

lieterocyclic core 

Scheme 28 describes the synthesis of compounds wherein M 
is a benzene ring and V is a nitro, protected sulfonamide or 
ester group and precursor of group Z of Formula I . The V 
group is placed on an appropriately substituted phenol either 
via nitration as shown by Poirier et al. [Tetrahedron 1989, 
45(5), 1415), sulfonylation as shown by Kuznetsov (Afcad. Nauk 
SSSR Ser. Khim 1990, 8, 1888) or carboxylation by Sartori et 
al. (Synthesis 1988, 10, 763). Bromination with 
triphenylphosphine and bromine {J. Am. Chem. Soc. 1964, 86, 
964) gives the desired bromide. Suzuki coupling with the 
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appropriate boronic acid provides the desired substituted 
pyridine. 



Sclxeme . 28 



A i)V /^r^-^^*" E-D-B(0H)2 






2)Ph3P, >=< (Ph3P>4Pd ^ 

HO Br2 Br V NaaCOs ^ 

Scheme 29 thru 32 describe the synthesis of compounds 
wherein M is pyridine. Each scheme represents a different 
substitution pattern for the pyridine ring. In Scheme 29, a 
suitably protected aldehyde is siabjected to base-catalyzed 
condensation with an activated ester to give after 
deprotection the desired aldehyde. Refluxing with ammonium 
chloride as shown by Domow and Ische (Chem. Ber. 1956, 89, 
876) provides the pyridinol which is bromiriated with POBrs 
(Tjeenk et al. Kec. TraV. Chim. .1948, 67, 380) to give the 
desired 2-bromopyridine . Suzuki coupling with the appropriate 
boronic acid provides the desired substituted pyridine. 

Scheme 29 

Qh^^^^^ r^r^r^ 1) NaOEt 
/X ^ OHC— N Rib /—^ Rib 

EtOzCr^V ^ 1) NH4CI / 

2) H3OV ^-^-^-<^ 2) POBr3 3,>=<^ 



'COR 



lb 



E-D-B(OH)2 /}~^^^^ 

(Ph3P)4Pd >=< 
Na2C03 E^D V 



Treatment, of an appropriately sxibstituted 5-ethoxyoxazole 
with an alkene as shown by Kondrat'eva et al. (Do/cl. AJcad. 
l^auJc SSSR 1965, 154, 816) provides a pyridine with the V 
substituent at the para position. Bromination at the 3- 
position as shown by van der Does and Hertog (l?ec. Trav. JChim. 
Pays-BSLS 1965, 84, 951) followed by palladivim-catalyzed 
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boronic acid coupling provides the desired sxibstituted 
pyridine . 



Scheme 30 



Rlb^O OEt 



A 



Rib 

A 



OEt 




Sr2, N--^Rlb E-D-B(OH)2 N-^ Rib 



S=< ^^.^^1^^^ . s=< 



H2SO4 

Br V Na2C03 

Scheme 31 describes a synthesis of a third substitution 
pattern on a pyridine ring. The appropriate tricarbonyl 
10 compound which can be prepared by methods described in Scheme 
29 is treated with ammonium chloride to form the pyridinol 
which is subsequently brominated. Palladium-catalyzed 
coupling provides the desired substituted pyridine. 

Scheme 31 

CHO 
Rib-/ CHO 



^ V 1) NH4CI ><r-NRlb .E-D-B{OH)2 >r"N Rib 

Rib or — — f <f <) 

>=0 2) Br2, >=< (Ph3P)4Pd \=/ 

{ CHO ^^3^ V NazCOa E^D^ 

O V 



Scheme 32 takes a suitably substituted dicarbonyl 
20 compound and by chemistry illustrated in Schemes 29 and 31, 
reacts it with ammonium chloride. Bromination gives the 3- 
bromopyridine which upon palladium-catalyzed coupling provides 
the desired substituted pyridine. 
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Scheme 32 



•15 




1) NH4CI /r-^^R^^^ E-D-B(OH)2 

2) Br2, " >=<' (Ph3P)4Pd 
H2SO4 Br V Na2C03 




Scheme 33 thru 35 describe the synthesis of compounds 
wherein M is pyridazine. Each scheme represents a different 
substitution pattern for the pyridazinering . In Scheme 33 ah 
activated ester is reacted with an appropriately substituted 
10 a-keto aldehyde and hydrazine as shown by Schmidt and Druey 

(Helv, Chim. Acta 1954, 37, 134 and 1467) . Conversion of the 
pyridazinone to the bromide using POBr3 and palladium- 
catalyzed coupling provides the desired substituted 
pyridazine. 



Scheme 33 

1) NH2NH2 

* CHO 2) POBra >=< (Ph3P)4Pd \^y=<^^ 

Br V Na2C03 ^ D V 

20 In Scheme 34, glyoxal can react xmder basic conditions 

with an activated ketone and subsequently brominated/dehydro- 
brominated to give the desired ketoaldehyde . Alternatively , a 
protected ketone can react with an activated aldehyde, undergo 
bromination/dehydrobromination, be deprotected and oxidized to 

25 give the regioisomeric ketoaldehyde. Cyclization as shown by 
Sprio and Madonia {Ann. Chim. 1958, 48, 1316) with hydrazine 
followed by palladium- catalyzed coupling provides the desired 
substituted pyridazine. 
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Sclieme 34 



f? Q 
,1b 



oc ^ r >=< 

CHO V 2) Bra bV V 



or, 

r% O 
[j' 1)NaOEt CHC R^^ 



NHgNHg 



> ^ r^«" -ir^ >=< 

OTBS ^jS^^p V Br 

4)PDC 

N-N Rib 

// ^ E-D-B(OH)2 N-N Rib 



Br 




{Ph3P)4Pd 
Na2C03 



E-D 




By analogy to Scheme 34, in Scheme 35 a aldehyde can be 
reacted with an activated ketone, brominated, dehydro- 
brominated and deprotected to give the desired diketone. 
Alternatively, a regioisomeric ketone can be placed through 
the same reaction sequence to produce an isomeric keto 
aldehyde. Reaction with hydrazine followed by palladium- 
catalyzed coupling provides the desired substituted 
pyridazine . 



R 
CHD 



Scheme 35 



HD V 2) Bra T 



or NH^NH, 



6 O V 2) Bra 

3)TsOH 

jib Br 



OD O 



A -j^ E-D.B(OH)2 
(Ph3P)4Pd 



Scheme 36 and 37 describe the synthesis of compounds 
wherein M is pyrimidine. Each scheme represents a different 
substitution pattern for the pyrimidine ring. in Scheme 36, a 
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condensation with an appropriately substituted acid chloride 
and an activated ester followed by conjugate reduction by tin 
hydride (Moriya et al. J. Org. Chem, 1986, 51, 4708) gives.the 
desired 1,4 dicarbonyl compoimd. Cyclization with f ormainidLine 
or a siibstituted amidine followed by bromination gives the 
desired regioisomeric pyrimidine. Palladium-catalyzed 
coupling provides the desired substituted pyrimidine. 



10 



Schesna 36 

1) NaOEt 
Et02C''^\ 

2) nBu3SnH EtOaC- 



O 1) forroamidine 

2) r^uasnli EtO,C-< 2) POBr3 X 

AIBN V 'T-'^Rlb 



CHO 1) 
Et02C— ^ 



Rib 

^NH2 
HN 



Br V 



V 2) POBra 

E-D-B(OH)2 jT^^ Rib 

N 

(Ph3p)4Pd \=/ 
NajCOa E^^^ 

Using similar chemistry. Scheme 37 shows how an amidine 
can be condensed with a 1, 3 -dicarbonyl compound and 
15 subsequently brominated in the 5-position Het. Chem. 1973, 

10, 153) to give a specific regioisomeric bromopyrimidine . 
Palladixmi-catalyzed coupling provides the desired substituted 
pyrimidine. 

20 Scheme 37 

1) formamidine 



Br2 \ 

N-3^^Ri° E-D-B(0H)2' N— ^,Rii> 



or 



Rib y=K (PhjpjflPd 

]^NH2 Br V Na2C03 E^d y 



OHC O 1 ) 



HN^ 



V 2) Br2 

61 



SUBSTITUTE SHEET (RULE 26) 



wo 98/S7937 

PCrAJS98/12681 

Using the same ketoaldehyde from Scheme 37. cyclization 
with an appropriately substituted 1.2-diamine {Chimin 1967, 
21. 510) followed by aromatization (HeJv. Chim. Acta 1967." 50 
1754) provides a regioisomeric mixture. 6 f pyrazines as 
Illustrated in Scheme 38. Bromination of the hydrobromide " 
salt (U.S. Patent No. 2,403,710) yields the intermediate for 
the palladium-catalyzed coupling step which occurs as shown 
above . 



Scheme 38 



Rib 

^>H2N NH2 /T^R^'' E-D-B(OH)2 ^T-^^^^ 

V 2) CuO.Cr203 \=J^ (Ph3P)4Pd \— / 

3) HBr/Br2 Br'^ NajCOj E^d^^v 

scheme 39 and 40 describe the synthesis of con^jounds 
wherein M is a 1,2.3-triazine. in Scheme 39, a vinyl bromide 
xs palladium coupled to a molecule containing the substituent 

. Allylic bromination followed by azide displacement 
provide the cyclization precursor. Triphenylphosphine- 
medxated cyclization (j. Org. Chem. 1990, 55, 4724) give the 
1-aminopyrazole which is subsequently brominated with N- 
bromosuccimide. Lead tetraacetate mediated rearrangement as 
shown by Neunhoeffer et al. iArm. 1985, 1732) provides the 
desxred regioisomeric 1, 2 , 3-tria2ine . Palladium-catalyzed 
coupling provides the. substituted triazine. 



Scheme 39 



1) Ri*>CH2Br 



V 2) NBS W 
3) MaN3 



V 



1) NBS N-N 



2) Pb{OAc)4 >=< {Ph3P)4Pd \=/~^ 

Br V Na2C03 \ 
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In Scheme 40, an alkene is allylically brominated and the 
bromide is displaced to give a regipisomer of the azide in. 
Scheme 39. Following the same reaction sequence as shovm . ' . 
5 above, cyclization provides the l^amihopyrazole . Bromination " 
followed by. lead tetraacetate mediated rearraixg^ient give the 
1,2,3-triazine. Palladium-catalyzed coupling provides the 
other desired triazine. 

10 Schema 40 

.V 



1) NBS 



^Ib 2) NaNj 



R"> Rib 

1) NBS N-N E-D-B(OH)2 
— ► RlbH^ — Rib-// 

2) pb(OAc)4 (Ph3P)4Pd y=^ 



Br V NajCOs E*d V 

Scheme 41 and 42 describe the synthesis of compounds 
15 wherein M is a 1, 2, 4 -triazine. In Scheme 41, a nitrile is 
converted using hydrazine to give the amidrazone which is 
condensed with a a-ketoester to give the triazinone as shown 
by Paudler and Lee [J. Org. Chem. 1971, 36, 3921) . 
Bromination as shown by Rykowski and van der Plas (J. Org. 
Chem. 1987, 52. 11) followed by palladivim-catalyzed coupling 
provides the desired 1, 2 , 4-triazine. 



20 



Schente 41 



H2N *NH2 2) POBra 

Br V 

Rib 

E-D-B(OH)2 V-N 



N N 



(Ph3P)4Pd \ — / 

25 Na2C03 "^i/ 
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In Scheme 42, to achieve the opposite regioisomer the - 

reaction scheme shown above is modify by the substituting a 

protected a-ketoester. This allows the most nucleophilic 

nitrogen to attack the ester functionality setting up the ' 

opposite regiochemistry. Deprotection and thermal cyclizatipn 

gxves the triazinone which is brominated as shown above. 

Palladium-catalyzed coupling provides the other desired 1,2,4- 
triazine. 



Scheme 42 



/=»l — — — N N 
HjN NH2 2) Aq. HCl >==K 

3) A Br V 

4) POBrs 

Rib 

E-D-B(OH)2 N— ^ 

n' N 



(Ph3P)4Pd >=/ 

Scheme 43 describes the synthesis of compounds wherein M 
IS a 1,2,3,4-tetrazine. Lithiation of a vinyl bromide, 
transmetallation with tin, palladium catalyzed carbonylation 
and hydrazone formation provides a diene for a subsequent 
Diels-Alder reaction as shown by Carbpni and Lindsey (j". Am 
Chem. Soc. 1959, 81, 4342). Reaction with dibenzyl 
azodicarboxylate followed by catalytic hydrogenation to 
debenzylate and decarboxylate should give after bromination 
the desired 1. 2, 3, 4 -tetrazine. Palladium-catalyzed coupling 
provides the desired substitution. 
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Scheme 43 



Br 



1) nBuLi 

2) (nBu)3SnCl 

3) Pd(O), CO 

4) BnNHNH2 



BnN: 



N 



N-N 

>=< 

Br V 



E-D-B(OH)2 

(Ph3P)4Pd 
Na2C03 



1) 

Bn02C-N 



cp2Bn 



2) H2/ Pd 

3) NBS 



N N 
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Preparation of conpouads of vasasOLA. I containing a Bieyclic 

core 

Schemes 44 and 45 illustrate the preparation of 
benzopyrazole and indole core intermediates useful for 
synthesizing compxinds of Formula I . The starting pyrazole N- 
dxide in Schemfe 44 can be obtained by a method outlined in 
Chem. Ber. (1926) 35-359. The pyrazole N-oxide can be reduced 
by any number of methods including . triphenylphosphine in 
refluxing toluene followed by the hydrolysis of the nitrile 
substituent to a carboxylic acid with base to give , the 
benzopyrazole intermediate which may be coupled in the usual 
way to give a con^jound of Formula I. 



Scheme 44 



20 




i) PhgP: 



ii) KOH, 
EtOH 



CO2H 




25 



The starting indole in Scheme 45 may be obtained via the 
Fischer Indole Synthesis (Orgr. Syn, Col. Vol. Ill 725) from an 
appropriately substituted phenylhydrazine and acetophenone . 
Further elaboration using standard synthetic methods including 
the introduction of a 3-fornr/l group by treatment with POCI3 
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in DMF, the optional protection of the indole NH with the SiM 
group {•IMSCH2CH20CH2C1, NaH, DMF) and oxidation of the 
aldehyde to a carboxylic acid which is now ready for 
transformation to cqinpoimds oi Formula i. .; " ^ 

Selienia 45 




i) POCI» DMF 

ii) TMS(CH2)20CH2CI, 
NaH, DMF 
\ iii) KMn04, HgO 
^ ' Acetone 




Pr^arafcion of group A-B of FORMOIA I 
Coii5>ounds of this invention where B is either a 
carbocyclic or heterocyclic residue as defined in Formula 1 
are coupled to A as shown generically and by specific example 
xn Schemea 46 and 47, respectively. Either or both' of A and B 
may be substituted with 0-2 rV w is defined as a suitable 
protected nitrogen, such as NO^ or NHBOC; a protected sulfur 
such as S-tBu or SMOM; or a methyl ester. Halogen-metal 
excnange of the bromine in bromo-B with n-butyl lithium, 
quenching with triisopropyl borate and acidic hydrolysis gives 
the required boronic acid, B-BCOH)^. The W-A-Br subunit may 
be already linked to ring M before the Suzuki coupling 
reaction. Deprotection provides the complete subunit. 



Scheme 46 

B— Br 



1 ) n-BuLi 

2) (iPrOsB 

3) HCl 



W 

f - 
Br 



B— B(OH)2 



Pd(0) 



W-A-B 
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Scheme 47 describes a typical exaniple of how the A-B - 
subunit is prepared for attachment to ring M. 4-Broinoaniline 
is protected as Hoc -derivative and the coupled to 2-(t- 
. butylaniino)sulfonylphenylboronic acid under Suzuki conditions.. 
2-(t-Butylaniino)sulfonylphenylboronic acid is prepared by the 
method described by Rivero IBxoorg. Med. Chem., Lett. 1994, 
189). Deprotection with TFA can provide the aminobiphen-4-yl 
compound. The aminobiphen-4-yl is then coupled to the core 
ring structures as described below. 



NH2 




NHBOC 




NaH 




y 


(B0C)20 




Br 




Br 



Scheme 47 

5 (OH) 2 
^:k^S02NH- t-Bu 



NHBOC 



Pd(0) 




TFA 



SOaNH-t-Bu 




SOnNH-t-Bu 



When B is defined as X-Y, the following description 
15 applies. Groups A and B are available either through 
commercial sources, known in the literature or readily 
synthesized by the adaptation of standard procedures known to 
practitioners skilled in the art of organic synthesis. the 
required reactive functional groups appended to analogs of A 
and B are also available either through commercial sources, 
known in the literature or readily synthesized by the 
adaptation of standard procedxires known to practitioners 
skilled in the art of synthesis . In the tables that follow 
•the chemistry required to effect the coupling of A to B is 
25 outlined. 
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Table A: Preparation of Amide Ester, Otea, Sulfonamide and 



If A contains: 


then the reactive 
substituent of Y is: 


to give the following 
oroduct A-X-Y: 


A-NHR^ as a 
substituent 


C1C{0)-Y 


A-NR^-C(0)-Y 
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a secondary NH 
as part of a 
Lng or chai 
A-OH as a 
substituent 
A-NHR^ as a 
_substituent 



a secondary NH 
as part of a 
ring or chain 
A-OH as a 
substituent 



A-NHR as a 
siibstituent: 
a secondary NH 
as part of a 
ring or chain 



A-OH as a 
siibstituent 



A-NHR as a 
substituent 
a secondary NH 
as part of a 
ring or chain 
A-NHr2 as a 
siibstituenf 
a secondary NH 
as part of a 



A-NHR^ as a 
substituent 
a secondary NH 
as part of a 
ring or chain 



cic(o)-y 



C1C(0)-Y 



cic(o)-crV^-y 



cic {0)-crV^-y 



C1C(0)-CR'^R^*-Y 



C1C{0)-CNR^-Y 



C1C(0)-CNR^-Y 



C1C(0)-CNR^-Y 



CISO2-Y 
CISO2-Y 

C1S02-CrV^-Y 

ciso2-crV*-y 

C1S02-NR^-Y 
C1S02-NR^-Y 




A-C(0)-Y 



A-0-C{0)-Y 



a-nr"-c (O) -CR^r2^-Y 



A-C(0)-CR^r2*-Y 



A-0-C{0)-CrV*-Y 



A-NR -C(0)-CNR^-Y 



A-C(O) -CNR^-Y 



A-O-C(O) -CNR^-Y 



A-NR -SO2-Y 



A-SO2-Y 



A-NR -S02-CR-R^^«Y 



A-SOz-CR^R^^-Y 



A-NR^-S02-NR^-Y 



A-S02-NR^-Y 
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A-C (O) CI 


a secondary NH as 
chain 


A-C(0)-Y 


A-CR-R^"C(0)C1 


HO-Y as a substituent 


A-CR^R^^C(0.)-0-Y 


A-CR*R^*C(0)C1 


wiiK -X as a 
siibstituent 


A^CR R C ( 0 ) -NR - Y. 


A-CR*^R^^C (O) Ci 


a ssconaaxy NH as 
part of a ring or 
chaiii 


A-CR^R^*C(0) -Y 


A-SO2CI 


NHR -Y as a 
substituent 


A-S02-NR^-Y 


A-SO2CI 


a secondary NH as 
part of a ring or 
chain 


A-SO2 -Y 


- A-CR^R^*S02C1 


NHR^-Y as a 
substituent 


A-CR^R^^SOo-NR"-Y 


A-CR^R^^SOzCl 


a secondary NH as 
part of a ring or 
chain 


A-CR^R^*S02-Y 



The chemistry of Table A can be carried out in aprotic 
solvents such as a chlorocarbon, pyridine, benzene or toluene, 
at temperatures ranging from-20°C to the reflux point of the 
solvent and with or without a trialkylamine base. 



If A contains : 


then the reactive 
substituent of Y is: 


to give the following 
■ nroduct A-x-Y; 


A-C(0)C1 


BrMa-Y 


A-C(0)~Y ^ 


A-CR-R^"C(0)C1 


BrMa-Y 


A-CR^R^^'CfO-Y 


A-CfO)Cl 


BrMaCR^R^^-Y 


a-c(o)crV%y 


a-crV"c(o)ci 


BrMoCR^R^^-Y 


A-CrVc (0) CR^R^*-Y 



The coupling chemistry of table B can be carried out by a 
variety of methods. The Grignard reagent required for Y is 
prepared from a halogen analog of Y in dry ether, 
dimethoxyethane or ,tetrahydrofuran at 0°C to the reflux point 
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of the solvent. This Grignard reagent can reacted directly- 
under very controlled conditions, that is low temperature 
(-20 c or lower) and with a large excess of acid chloride or 
with catalytic or stoichiometric copper bromide- dimethyl : 
sulfxde complex in dimethyl sulfide as a solvent or with a 
varxant thereof, other methods available include transforming 
the Grignard reagent to the cadmium reagent and coupling 

vrTeor I'^SSr"'^"" °' Carson and Prout (Org. Syn. Col. 
vol. 3 601, 1955) or coupling mediated by Fe ( acac ) 3 according 

mLfrf^"" - - —ling 

medxated by manganese (II, catalysis (Cahiez and Laboue, Tet 
Lett., 33(31), 4437. 1992) . 



15 



20 




The ether and thioether linkages of Table C can be ■ 
prepared by reacting the two components in a polar aprotic 
solvent such as acetone, dimethylformamide or 

aimethylsulfoxide in the presence of a base such as potassium 
carbonate, sodium hydride or potassium t-butoxide at a 
temperature ranging from ambient to the reflux point of the 
solvent used. 
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Preparation of-SO-and-SO, -linkages frcaon tibioetlier- o£ 



If the starting 
niciueriax is : 


then it is oxidized 
with wet 
Alxanina/Oxone to 
crive: 


then it is oxidized 
with m- • 
chlbroperbenzoic acid 
to aive: 


A-S-Y 


A-S{0)-Y 


A-SO2-Y 




A-CR^R^^S(0)-Y 


A-CR^R^*SOn-Y 




A-S(0)CrV^-Y 


a-so,crV^--y 
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The thioethers of Table C serve as a convenient starting 
material for the preparation of the sulfoxide and sulfone 
analogs of Table D. A combination of wet aluiaina aiid Qxone 
can provide a reliable reagents for the oxidation of the 
thioether to the sulfoxide as shown by Greenhalgh (Syn. Lett., 
235. 1992) . The sulfone can be prepared according to the 
method of Satoh {Chem. Lett., 381, 1992) using m- 
chloroperbenzoic acid. 

Other features of the invention will become apparent in 
the course of the following descriptions of exemplary 
embodiments vtoich are given for illustration f o the invention 
15 and are not intended to be limiting thereof . 



EXAMPLES 

Abbreviations used in the Examples are defined as 
follows: -»C" for degrees Celsius, "d" for doublet, "dd" 
doublet of doublets, "eq" for equivalent or equivalents, 
"ESMS- for electrospray mass spectroscopy, "H" for hydrogen or 
hydrogens, -h- for hour or hours, "g" for gram or grams, »m- 
for multiplet. -M- for molar, -mg- for milligram or 
milligrams, -MHz" for megahertz, "min- for minute or minutes, 
-mL" for milliliter or milliliters, -MS" for mass 
spectroscopy, -nmr" or "NMR- for nuclear magnetic resonance 
spectroscopy, -t" for triplet, -TLC" for thin layer 
chromatography, »boP" for benzotriazol-l-yloxyr- 
tris(dimethylamino)phosphonium hexaf luorophosphate , "DMAP- for 
dimethylaminopyridine, "DME- for dime thoxyethane, "EDAC" for 



for 
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l'll;'^i'^^''''y'-^''°^^opyl) -3-ethylcarbodiimide hydrochloride^ 

i-AH for lithium aluminium hydride, "NBS" for N- 
bromosuccinimide, "PyBrop- for bromo-tris-pyrrolidino- 
Phosphonium hexaf luorophosphate-, -TBAP" ^ f or tetrabutylano^oni^m 
fluoride, "TBS-Cl" for t-butyldimethylsilyl chloride, and 
"TEA" for triethylamine. 

EXAMPr.E 1 
feiphen-4-vll )eafhe»cvan.4^^ 

Ethyl 2-N-(»eth«qr,l»iao-4-oKc^ent:«K>a1:e: A mixture of ethyl 
p™ate-2,4-dione (24.5 g. 154.9 mmol) and methoxyamine 
hydrogen chloride (13.58 g, 162.6 mmol) in ethanol (100 mL) 
was allowed to stand over activated 3 A molecular sieves (75 
g) at ambient temperature for 18h. Following removal of the 
molecular sieves by filtration, dichloromethane (100 mL) was 
added and the reaction filtered. The resulting solution was 
evaporated and the residue applied to a silica gel coW. The 

with .'^^T '"^^"^"^ " homogenous form by elution 

with 5:1 hexane: ethyl acetate to give 9.09 g of product. 

Ethyl 3-methyl-i-pi«^i_iH-pyrazolecarb«cylate: Ethyl 2-N- 
(methoxy)imino-4-oxopentanoate (0.5 g, 2.67 mmol) and 
Phenylhydrazine (0.58 g, 5.35 nunol) in acetic acid (10 mL, and 
2-methoxyethanol (5 mL). were heated at 105Oc for 5h The 

w"rr2rHCrr""'^^' ^^^^^--^ -^^y^ -etate and washed 
with 0.2N HCl then water. The solution was dried (NajSOA) 

Elution with a gradient of 10:1 to 5:1 hexane: ethyl acetate 

11,1 ]-bxphoa-4-yl))carboxyamide: To a OOq of 4-(2-N-t- 
butylaminosulfonyl)phenyl)aniline (0.22 g, 0.73 mmol) in 
dichloromethane (10 mL) was added a solution of 
trimethylaluminum (2.0 M in hexane, 5 eg, 1.75 mL) This 
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mixture was stirred for 15 min then ethyl 3 -methyl -l-jihenyl- . 
IH-pyrazolecarboxylate (0,16 g, 0.69 mmol) in dichloromethane 
(5 mL) was added. The reaction was allowed to warm to ambi^t 
temperature and stirred for ISh.This ihixture was carefuLly . 
quenched with water, then diluted with ethyl acetate and the • 
layers separated, dried and evaporated. The residue was 
applied to a silica gel colvann and the title compound isolated 
by gradient elut ion with mixture of 3:1 to 1:1 hexane: ethyl 
acetate. There was obtained 150 mg of 3-methyl-l-phenyl-lH- 
pyrazole-5- (N- (4- (2 • -N-t-butylaminosulf onyl- [1, 1 ■ ] -biphen-4- 
yDcarboxyamide; HTOIS (M+H)+ calc. m/z: 489^196038, obs: 
489.194346. 

3-methyl-l-phenyl-lH-pyirazole-5- <N- (2 ' -aminoaulf onyl- [1, 1 • J - 
15 biphen-4-yl))carboxyainide: A solution of 150 mg of 3-methyl- 
l-phenyl-lH-pyrazole-5- (N- (4- (2 • -N-t-butylaminosulfonyl- 
[l,lM-biphen-4-yl)carboxyamide in trif luoroacetic acid (15 
mL) was heated at reflux for Ih. The reaction was evaporated, 
taken up in ethyl acetate and washed with IN sodium hydrbxide 
20 solution. The organic solution was dried and evaporated to 
give 140 mg of product. Further purification of 3-methyl-l- 
. phenyl-lH-pyrazole-5- (N- (4- (2 • -aminosulfonyl- [1, 1 • ] -biphen-4- 
yDcarboxyamide was effected by hplc utilizing gradient 
elution with a mixture of water: acetonitrile with 0.05% 
25 trif luoroacetic acid on a reverse phase C18 (60 A) column; 
HRMS (M+H)+ calc. m/z: 433.133438, obs: 433.131005. 



30 



gXMaPU 2 



This compoiand was prepared by the same methodology described 
for EXAMPLE 1 with 2-methoxyphenyl hydrazine . HCl substituted 
• for phenyl hydrazine. There was obtained 3-methyl-l-(2- 
35 methbxy)phenyl-lH-pyrazole-5- (N- (2 • -aminosulfonyl- [1,1']- 

biphen-4-yl)carboxyamide; HRMS (M+H) + calc. m/z: 463.144002, 
obs: 463.144162. 



73 



SUBSTITUTE SHEET (RULE 26) 



wo 98/57937 

v:fo,a/yj/ PCT/US98/12681 

EXaMPr.E 3 

3-W^tlyyl-1 - (3-Bl«1^^rHnr>phaT^^ tvt- (7 » - 

This compound was prepared by the same- methodology described 
for EXAMPLE 1 with 3-methoxyphenyl hydrazine-HCl substituted 
for phenyl hydrazine. There was obtained 3-methyl-l- (2- 
methoxy)phenyl-.iH-pyrazole-5- (N- (2 • -aminosulfonyl- [1 1 • J - 
bxphen-4-yl)carboxyamide; HRMS (Mh-h) ^ calc. m/z: 463.144002 
obs: 463.144301. 



ami Tiofml f onyl- f ^ > 1 ' 1 -T>iT>h^»-^-^i i r.^^ ^^ ^ . ^- 

This compound was prepared by the same methodology described 
for EXAMPLE 1 with 4-methoxyphenyl hydrazine-HCl substituted 
for phenyl hydrazine. There was obtained 3-methyl-l- (2- 
inethoxy)phenyl-lH-pyrazole-5- (N- (2 • -aminosulfonyl- [1 1 • ] - 
bxphen-4-yl)carbpxyamide; HRMS (M+H) * calc. m/z: 463 144002 
obs: 463.141980. 

EXAMPI^E 5 

3-Met:hYl -1 - f ?.-hYdrow> phenyl -tT^- p vrazol / ^ . - 

aminogyl f oTiyl - n ■ 1 ' 1 -b1pheT,-4~^l^c..^i ^^^^^ 

The product of EXAMPLE 2, 3-methyl-l- {2-methoxy)phenyl-lH- 
pyrazole-5- (N- (2 • -aminosulfonyl- [l , i • ] -biphen-4- 
yljcarboxyamide. (0.245 g, 0.53 mmol) . in dichloromethane (2b 
inL) was cooled to OOc and a solution of borontribromide in 
dxchloromethane (1.0 M, 6 equivalents, 3.2 mL) was added The 
reaction was allowed to warm to ambient temperature and 
stxrred for I8h. The reaction was evaporated and the residue 
allpxed to a small plug of silica gel and eluted with ethyl 
acetate. The ethyl acetate solution was dried and evaporated 
Thxs material was purified by hplc utilizing gradient elution" 
With a mxxture of water racetonitrile with 0.05% 
trifluoroacetic acid on a reverse phase CIS (60 A) column to 
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give the title compound; IDRMS (M+H)+ calc. m/z: 449.128352, 
obs: 449.129006. 

B»AMPT.T8' 6 

3-Methvl-rl- f 3-hvdT-o3tv^Ta h envl-lH-pvxazole-^5~ (Vt- (1 ' - 

The product of EXAMPLE 3 , 3-methyi-l-( 3-methoxy) phenyl -IH- 
pyrazole-5- (N- (2 • -aminosulf onyl- [1,1'] -biphen-4- 
yDcarboxyamide was treated according to the procedure 
described for EXAMPLE 5 to give the title compound; HRMS 
(M+H)+ calc. m/z: 449.128352, obs: 449.127620. 

EXAMPIiR 7 

. S-MethYl-l- (4-hvraroxv>T>heHv l -lH-pviragole-5- fw- 11 ■ - 
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The product of EXAMPLE 4, 3-methyl-l- (4-methoxy)phenyl-lH- 
pyrazole-5- (N- (2 ' -aminosulf onyl- (1, 1 • ] -biphen-4- 
yDcarboxyamide was treated according to the procedure 
described for EXAMPLE 5 to give the title compound; HRMS 
(M+H)+ calc. m/z: 449.128352, obs: 449.127304. 

EXAMPI.E 8 

3-MethYl-l- f 4-mfttho3rvnl.>.nvl> -IH- P vrazole-S- <N- f 3-f luoiro- ■ - 
am-j no«ni1 f onvl- ri . 1 M -btpha»- 4 -vl >earho-»^in4 ^» 



3-Methyl-l-(4-iBe«iOKyph©nyl)-lH-pyra2olecarbox3rlic acid: A 
mixture of ethyl 3-methyl-l- (4-methoxyphenyl) -IH- 

30 pyrazolecarboxylate {0.01997 mol. 5.197 g) and potassium 

hydroxide (3.362 g, 3.0 eq.) in ethanol (70 mL) was stirred at 
ambient temperature for 5 h. The solvent was removed in vacuo 
and the residue was taken up in water. This was extracted 
with methylene chloride (3x) to remove unreacted starting 

35 material. The aqueous was made acidic (pH 3) by the dropwise 
addition of cone. HCl at 0°C to give white precipitation of 
acid- The solid acid was obtained by filtration and pun«>ed on 
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for sever.1 hours to dry. This procedure gave 4.23 g of pure 
product (91 %), 1618 oc. ^ 

2-Fluoro-4-(2-...i^,^,o«rlrt»nyl)«dlia.. A mi«ure of .2- ' 

£luoro-4-broinoaniline (0.01 mol 3 ti ^> • 

^ > "Ol. 2,51.g), boronio acid (2.57 

g, 1.0 eg.), sodium carbonate (3.18 g, 3.0 eq.)-, and 
tetrakrs(triphenylphosphine) paHadium(0, (0.23 g, 0.02 «, , 
»^tetrahydrofuran,100 ^, and water ,50 ^, «as "tirredit 
»^ent tenperature for 30 „in. while nitrogen gas was 

^i^d T ">en 

l^e "--^ ""h tetrahydrofuran.s' 

The filtrate was evaporated in vacuo and the residue was 
taken up in water then extracted with ethyl acetate (3x> th! 
ethyl acetate extracts were washed with brine, ^ L 
=md evaporated. This residue was purified by flash 
chronu^tography on a silica gel colu.^ ,150 g, elut«. with 
2.5.1 h«ane=ethyl acetate to give 1.976 g of pur. product (61 

3-M,thyl-l. (4-.tho.,rt^i,.„.,^^,.5. <H- <3-£l«oro-4- (2 ■ - 

Lirtro" :rT2"2":r"^t=^^^^'-"'™-— 

adfl^i ^k- ? ^ acetonitrile (10 nl,) was 

a«ed thlonyl chloride ,0.3 ^, 4.0 eg.,. This reaction 
mixture was warmed up at 50»c for 1 h then allowed to cool to 
«^ient te^erature and stirr^. £or Ih. The solvent and Ltra 
thior^l Chloride were removed in vacuo and the residue was 
P.™ped on for several hours for further dry. 

TO this dried residue was added a .Oxture of 2-£luoro-4- , (2-N- 
t-bu^lsulf„na.ido,phenyl,anilihe ,0.322 g. 1.0 e,., aid 
tr"thyl amine ,0.14 mL, 1.0 eg.; 2.0 eg for H« ..i!? 
■ethylene chloride ,10 mL) -rhil for HCl salt) m dry 

to stir at ambi^^ I ' mixture was allowed 

o stir at ambient ten^-erature for 2 h. The reaction mixture 
was evaporated and purified by flash chromatography on T 
-lica gel column,50 g, eluted with 3,1 hexan!=eLyl Legate 
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to give 0.301 g of pure product with t-butyl sulfonamide { 56- 
%) . 

This product was treated with trif luoroacetic acid at 55°e .for 
2 h for deprotection of sulfonamide to give 0.287 g of pure • 
product (86 %) after purification by reverse phase hplc; HRMS 
(M+H)* calc. 481.134581, found 481.133650 for the title 
compound. 
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10 vnhMifj.v^ Q 

3-We1;h,Yl-3,- f 4-nifft-lie»nmhai w l > -IH-mrrazole-s- (f m- t^^J ^j^^ nma-A^ f ^ « - 
anH TiOHvl f onvl- fl . 1 M -biphaT»-.A-u>l ^ eM»-hov^»4^^ 

2-Bromo-4-(2-aiaiixosulfoivlplioiiyl) aniline: This compound was 

15 prepared by the method described for 2-f luoro-4- (2- 

aminosulfonylphenyl) aniline described in EXAMPLE 8 by starting 
with 2 , 4-dibromoaniline rather than 2-fluoro-4-bromoaniiine. 



3-Metfayl-l-. (4-iiiet:ho3canphenyl) -IH-pyrazole-5- (N- (3>braiiio-4- {2 • - 
aiiiinosulfoayl-tl,l']-biphea-4-yl)carbojiyaiiiiaei This compound 
was prepared by the same methods described for EXAMPLE 8 by 
coupling with 2-bromo-4- ( (2-N-t- 

butylsulfonamido) phenyl) aniline rather than 2-f luoro-4- ( {2-N- 
t-butylsulfonamido) phenyl) aniline. The title compoimd was 
obtained as pure product after purification by reverse phase 
hplc; HRMS (M+H) * calc. 541.054513, found 541.055340. 

3-Hel;hnrA-l- (4-iPftt:hoxvnhwTivl> -IH-pvi- a zole-s- f m- f 3-lotin- o » - 



2-lodo-4-(2-aiainosulfonylphenyl) aniline: This compound was 
prepared by the method described for 2-f luoro-4- (2- 
aminosulfonylphenyl) aniline described in EXAMPLE 8 by starting 
35 with 2-iodo-4-bromoaniline rather than 2-fluoro-4- 
bromoaniline . 
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3.Methyl-l-{4-aetlioxypi^l>_lH-pyrazole-5-(N-<3-iodo-(2.. - 
a«inosulfor^l.U,l.]-biphen-4-yl,carboxya«iae: This contpound 
was prepared by the same methods described for EXAMPLE 8 by. 

rrthenhL''^'.;'°^"'"^^'-^-^^ 
rather than 2-f luoro-4- ( {2-N-t- 

butylsulfonaxnido)phenyl)aniline. ^the title confound was 
Obtained as pure product after purification by reverse phase 
hplc; HHMS (M+H)- calc. 589.040654, found 589.039223. 

EXAMPLE ;f1 

2- Metbyl-4-(2-a»ino3ulfonylpbenyl,a„ili„e: This con^und was 
prepared by the method described for 2-f luoro-4- (2- 
amxnosulfonylphenyDaniline described in EXAMPLE 8 by starting 
wxth 2-methyl-4-bromoaniline rather than 2-fluoro-4- 
bromoaniline . 

3- Mathyl-l- (4.«el:hc«ypbe»yi, -lH-pyxa.ole-5- (N- (3-»atbyi- (2 • - 
a^x»»ulfo«yX-tl,l.,-biphen-4-yl,carb«cya^ae: TMs co^ound 
was prepared by the same methods described for EXAMPLE 8 by 
coupling with 2-inet:hyl-4- ( (2-N-t- 

butylsul£onamido)ph«,yl, aniline rather than 2-£luoro-4- ( (2-H 
t-butylsulfona™ido,phenyl,anilin.. The title cc^und was 
Obtained as pure product after purification by reverse phase 
hplc: HR„S ,M*H)* calc. 477.159652. found 477.159337. 



3-mUlir l -1 - ( 4-lw1;1imnmh^rl > -i. ..5. 

^-^-C^^X^^^^,^^^, Of neat 

d«ethyla»i„e ,ca. 0.73 3, was added to a ooc solution of p- 
nitrob^oyl Chloride (1.5 3, 8.1 ™,„ol, i„ dichloro,„ethai,e ,50 
t. ., ^i"- evaporated to dryness and the 

resK^e dissolved in ethyl acetate. This solution was washed 
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with IN hydrochloric acid solution and brine, then dried and- 
evaporated to give 4- (N-carboxyldimethylamine) nitrobenzene. 

This material was reduced imder an atmosphere of hydrogen gas '\ 
(50 psi) in methanol (100 mL) in the presence of 10% palladium 
on carbon catalyst (100 mg) . After about 2 h. the reduction 
was complete; the reaction was purged with nitrogen gas and 
the catalyst removed by filtration through a pad of Celite. 
The solvent was evaporated to give the title confound. 



3-Metliyl-l- {4-xiie1:h03?yphenyl) -IH-pyrazole-S- (N- (4-N- 
carboaarldimethylaiaine) phenyl )carboxyamide: This compound was 

prepared by the same methods described for EXAMPLE 8 by 
coupling with 4- (N-carboxyldimethylamine) aniline rather than 
15 2-fluoro-4-(.(2-N-t-butylsulfonamido) phenyl) aniline and then 
omitting the final the trif loroacetic acid deprotection step. 
Hie title compound was obtained as pure product after 
purification by reverse phase hplc; HRMS (M+H)* calc. 
379.177016, fovind 379.176235. 



EXAMPIJ; 13 

3-yiethYl-l- f 4-met:ho3nmhaTyu - l> -IH-iavTrazole-S- f w- f 4-M- 
PVrrolidinocayhonvl ^ phe nyl > earboacvamxiae 

4- (N-Pyrrolidinocarbonyl) aniline: A 2 -fold excess of neat 
pyrrolidine (1.15 g, 16.2 mmol) was added to a QOc solution of 
p-nitrobenzoyl chloride (1.5 g, 8.1 mmol) in dichlorome thane 
(50 mL) . The reaction was then evaporated to dryness and the 
residue dissolved in ehtyl acetate. This solution was washed 
with IN hydrochloric acid solution and brine, then dried and 
evaporated to give 4- (N-pyrrolidinocarbonyl) nitrobenzene. 



This material was reduced under an atmosphere of hydrogen gas 
(50 psi) in methanol (100 mL) in the presence of 10% palladium 
35 on carbon catalyst (100 mg) . After about 2 h, the reduction 
was complete; the reaction was pxurged with nitrogen gas and 
the catalyst removed by filtration through a pad of Celite. 
The solvent was evaporated to give the title coii5>ound. 
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3-Metliyl-l- {4-aethcMOThenyl) -IH-pyxazole-S- (N- (4-N- 
l^roll^carboayl)ia^l,cartoy^ This compound was 
prepared by the same methods described for EXAMPLE 8 by 
5 coupling with 4- (N-pyrrolidinocarbonyl, aniline rather than 2- 
fluoro-4-((2-N-t-butylsulfonamido)phenyl) aniline and then 
omxttxng. the final the trif loroacetic acid deprotection step. 
The title compound was obtained as pure product after 
purification by reverse phase HPLC; HRMS (M+H)"" calc 
10 404.184841, found 404.182119. 

3-Wet:hYl-1 - f ) IH-^^.^.^-.- ^^^^ „ 



15 



20 



4-(a-N-pyrrolidino)methyl aniline: To pyrrolidine (0.67 g 
0.79 mL, 9.4 mmol) in chloroform (50 mL) was added 4- 
nitrobenzyl bromide (2.03 g, 9.4 nonol) and sodium carbonate (2 
g) • The reaction was heated at reflux for 2 h, then stirred 
at ambient temperature for 18 h. Water was added to the 
reaction mixture, then the layers were partitioned. The 
chloroform layer was dried and evaporated to give 1.55 g of N- 
alkylation product; LRMS (M+H)+ m/z: 207.2. 

Reduction of the nitre group on the material prepared above 
was effected by stirring this material with tin (li) chloride 
dihydrate (8.5 g, 37.6 mmol) in ethanol (50 mL) at ambient 
t^erature for 18 h. . The reaction was diluted with IN sodium 
hydroxide solution and extracted with ethyl acetate (3x) . t^ 

r2Ta1fT: T""^^ "'"^ evaporated to give 

1.23 g of 4-(a-N-pyrrolidino)methyl aniline; LRMS (M+H)+ m/z 



25 



35 



3- fttei:hyl-l- (4-aetlioxyphenyl) -IH-pyrazole-S- (N- (4-a-„ethyl-N- 
Pyrxolidi.no)phenyl)carb«q.aaide: A mixture of 3-Methyl-l- (4- 
methoxyphenyl) -iH-pyrazolecarboxylic acid (lOO mq o 43 n^oi ^ 

4- (a-N-pyrrolidino)methyl aniline (76 mg, 0 43 :::;i° in ' 
domethylformamide (3 mL) was cooled to QOc. N-Methylmorpholine 
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added. The reaction was allowed to thaw to ambient 
temperature and stirred for 18 h. The reaction was diluted- 
with IN sodium hydroxide, then extracted with ethyl acetate. 
The extracts were washed with 'brine, dried and evaporated. " ' 
This matetial was purified by hplc utilizing gradient elution. 
with a mixture of water lacetonitrile with 0.05% 
trifluoroacetic acid on a reverse phase CIS (60 A) column to 
give the title compound (70 mg) ; LRMS (M+H)+ m/z: 391.2. 

3~TrAf Ivn^nt-hyl -1 - ( 4 mnt-T, henvl) «lH-»vir^^.^3 f p . - 

15 3-Trif luoron»thyl-5-methyl.l- (4-inethoxypliex?yl) -IH-pyrazoles A 
mixture of l,l.l-trifluoro-2,4-pentanedione (0.02 mol, 2.4 mL) 
and 4-methoxyphenyl hydrazine . HCl (4.54 g. 1.3 eq. ) in 2- 
methoxyethanol (100 mL) and acetic acid (30 mL) was refluxed 
for 6 h. The reaction mixture was .' evaporated and purified by 
flash chromatography on a silica gel column (400 g) eluted 
with 4:1 hexane: ethyl acetate to give 4.5 g of pure product 
(88 %) . 



20 



3-Trif luoromothyl-5-hydro3cymathyl-l- (4-inathoaiypheayl) -IH- 
25 pyrazole j A mixture of 3-trif luoromethyl-5-methyl-l- (4- 
methoxyphenyl)-lH-pyrazole (0.01756 mol, 4.5 g), N- 
bromosuccinimide (3.439 g, 1.1 eg.), and AIBN (0.1 g) in 
carbon tetrachloride (100 mL) was refluxed for 18 h. The 
.reaction mixture was .filtered through celite to remove solid 
30 i^rity and washed with carbon tetrachloride (100 mL) . The 
filtrate was evaporated and purified by flash chromatography 
on a silica gel column (400 g) eluted with 4:1 hexane: ethyl 
acetate to give 3.826 g of pure product (65 %) . 



35 



This material was treated with calcium carbonate (2.637 g, 1.5 
eq. ) in dioxane (80 mL) and water (20 mL) at 55-60°C for IS h. 
The reaction mixture was evaporated and purified by flash 
chromatography on a silica gel column (400 g) eluted with 4:1 
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hexane.. ethyl acetate to give 1.198 g of pure product (39 %) - 
ReciYstallization from a mixture of benzene rhexane gave an 
analytically pure sample; mp: 79.0 oc.- CHNE, theory %C 
52.95. %H 4.07, %N 10.29, %F 20.94; fpund %C 52.88; %H 3 98 • " 
%N 10.11; %F 20.62. 

3-Trif iuoromethyl-i. (4-«ethoTOhexarl) -lH-pyra«ole-5-carb<«ylic 
acid: TO the solution of 3-trif luoromethyl-5-hydroxymethyl-l- 

(4-methoxyphenyl)-iH-pyra2ole (4.4007 mmol, 1.198 g) in 
acetonitrile (20 mL) and water (20 mL) was added sodium 
perxodate (1.977, 2.1 eq.) and several crystals of 
rutheniumdii, chloride at 0«C. This reaction mixture was 
stxrred at ambient temperature for 18 h. The reaction mixture 
was filtered through Celite to remove white solid ii,5,urity and 
the fxlter cake washed with 1:1 acetonitrile: water. The 
fxltrate was evaporated in vacuo and the residue was taken up 
xn water. The aqueous was made acidic (pH 3) by the dropwise 
addxtxon of cone. HCl at O^C then extracted with ethyl acetate 

3x) ; the ethyl acetate extracts were washed with brine, dried 
(MgS04), and evaporated to gave 1.13 g of pure product (90 %) . 

3-a*if luorc»«tAyl-i- (4-„etA«TOhoia.l) -lH-pyxa«ole-5- (N- (2 • -N- 
t-butylaminosul£oayl-tl,l'3-blph«i-4-yl)carboxyaaide. To 300 

mg of 3-trifluoromethyl-l-(4-methoxyphenyl)-lH-pyra2ole-5- 
carboxylic acid (1.05 mmol) in dichlorome thane (10 mL) at QOc 
was added a solution of oxalyl chloride in dichloromethane 
(2M, 1.5 equivilents, 1.58 mmol, 0.8 mL) and a drop of 
*Lmethylformamide. After 4 h the reaction was coinplete. the 
solvent was evaporated and the acid chloride carried on to the 
next reaction. 

The material prepared above was dissolved in dichloromethane 
(20 mL) and then added over a period of 15-20 min to a 0 oc 
solutxon of 4-(2-N-t-butylaminosulfonyl)phenyl)aniline (1 2 
equivilents, 1.25 mmol, 0.365 g, , pyridine (10 equivilents, 
12.5 mmol, 0.99 g, 1.0 mL) and N, N-dimethylaminopyridine (1 2 
equxvxlents, 1.25 mmol, 0.1S5 g) in dichloromethane (20 mL) ' 
The reactxon was maintained at 0 oq until thin layer 
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Chromatography indicated that all of the starting acid 
chloride was. consxjmed. The reaction was evaporated, then the 
residue suspended in IN hydrochloric acid solution. The J. 
suspension was extracted with ethyl acetate; the extracts weie 
washed with IN hydrochloric acid solution .(2x) then dried and 
evaporated. There was obtained 660 mg of the desired product; 
LRMS (M+Na)+ m/z: 594.5. 

3-l*if luoromo««rl-l- (4-inethiOKyphoiiyl) -IH-pyxM^ (N- (2 • ^ 

ajniiiosulfoayl-[i,i.]_biphon-4-yl)carboxyaiiiJ^ 3- 

Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (2 • -N-t- 
butylaminosulfonyl-[i,i-]-biphen-4-yl)carboxyainide (0.66 g) 
was dissolved in trif luoroacetic acid (20 mL) and heated at 
reflux for 30 min. The reaction was evaporated, then 
15 dissolved in ethyl acetate and washed with IN sodium hydroxide 
solution (2x) and brine. This solution was dried 
and.v^vaporated to. 0.48 g of crude product. This material was 
made analytically pure by first subjecting it to flash 
chromatography with a 200 g column of silica gel and elution 
with 2:1 hes^e: ethyl acetate and finally recrystallizing the 
hombgeneous chromatography product from chloroform. There was., 
obtained 0.262 g of the title compound; mp: 237.3; caiNSF: 
theory %C 55.81, %H 3.718, %N 10.85, %S 6.218, %F 11.03; found 
%C 56.02, %H 3.77, %N 10.51, %S 5.84, %F 11.29. 



20 
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30 



E3CM1PI.E 16 

3-TPif tA^Ti>^ tr^,;« ^ y,^ ^X'i -IH-nvrazole-R- m- f 4-M- 



3rTrif luorcanethyl-l- (4-aetlio3i»idienyl) -IH^ 
pyrrolidinocarbonyl) phenyl )carix»OTnido: 3-Trif luoromethyl-1- 
( 4-methoxyphenyl )-lH-pyrazole-5-carboxylic acid (500 mg) was 
dissolved in anhydrous CH2CI2 (25 mL) with thionyl chloride 
(0.257 mL) . This mixture was stirred at ambient tenperature 
35 for 24 hours. The volatiles were removed under reduced 
pressure and the solution was dried under vacuum. 4-(N- 
Pyrrolidinocarboiiyl) aniline (0.369 g) was dissolved in 
anhydrous CH2CI2 30 mL) and cooled to OOC. .Anhydrous pyridine 
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(1.43 mL). and IMAP (0.259 g) was added and the mixture was- 
stirred for 15 minutes. The prepared acid chloride was 
dissolved in anhydrous CH2CI2 (5 mL) and was added dropwise to 
the reaction mixture. The reaction was warmed to ambient." ' ' 
temperature and stirred overnight. The mixture was " 
concentrated in vacuo. Purification was done on silica gel 
usxng ethyl acetate :hexanes (1:1, as the eluent yielding 325 
^ (95% purxty by HPLC) . LRMS (M.H)^ = 459 C23H2aN403F3 
HRMS for C23H21N4O3F3 (M+H)* calc. 458.156576, found 
458.156478. !« NMR (CDCI3) 5 1.85-1.99 (m, 4H) . 3.41 (t, 2H, 
J=6.23 HZ), 3.63 (t, 2H, ^=6.59 Hz). 3.85 (s, 3H) , 6.99 (d, 
2H, a=6.95 HZ) , 7.31 (s. IH) , 7.31 (s. 4H) , 7.42 (d, 2H. 
J=6.59 Hz), 8.42 <s, IH) . 




3-t:ri£luorc»nethyl-l- (4-aeth«TOhenyl) -IH-Eyxazole-S- (N- (5- (2- 
ine«ianemxlfox,yl)phe„yl,,,y,,iai^.2_yl,^^,,^^^ This 

material was prepared according to the methods described for 
EXAMPLE 15 with the exception that during the coupling step 2- 
aiiuno-5- ( 2 -N-t-butylaminosulfonyl) phenyl) pyridine was 
substituted for 4- (2 -N-t-butylaminosulfonyl) phenyl) aniline. 
Purxf ication by hplc utilizing gradient elution with a mixture 
of water :acetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase C18 (60 A) column gave a pure sample of the 
txtle confound; lrms (M+H)+ m/z: 517, (M+Na)* m/z: 539 



2-Aaxi«>-5-(N-pyrrolxdinocarbonyl)pyriaine: A mixture of 2- 
amxaonicotinic acid (2.26 g. 16.4 mmol) and pyrrolidine (1.16 
g. 16.4 mmol) in dimethylformamide (20 mL) was cooled to OOq 
To the mixture was added N-methylmorpholine (3.31 g, 32 7 
nnnol ) and HBTU (6.2a id a yn^i \ n,^ 

10.^ g, 16.4 mmol). The reaction was allowed 
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to warm to ambient temperature and stirred 18 h. The reaction 
was diluted with IN sodium hydroxide and extracted with ethyl ' 
acetate. The product was purified by flash chromatography .. 
using 10% methanol in chloroform as the eluent; 1.65 g of . \ 
5 product was isolated; LRMS {M+H)+ m/z: 192. 

3-Trif luoromethyl-i- (4-inetho3iTOhonyl) -lH-pyrazolo-5- (N- ( 5-n- 
pyrxolldJjjocaxixMqrl)Ryridin-2-yl)cari>o(xyaini^ Hhis material 
was prepared according to the methods described for EXAMPLE 15 
10 with the exception that during the coupling step 2-amino-5- (n- 
pyrrolidinocarbonyl) pyridine was substituted for 4-{2-N-t- 
butylaminosulfonyl) phenyl) aniline. Purification by hplc 
utilizing gradient elution with a mixture of 
water :acetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase CIS (60 A) column gave a pure sainple of the 
title con?>ouhd; LRMS (M+H)+ m/z: 460,2. 



15 



20 



_1< 



3-Methyl-l- (4-metho3^henyl) -lH-pyrazole-5- (N- (5-N- 
pyrrolidiaocarbonyl)pyridin-2-yl)carbo»3ramide: To a solution 
of 3-methyl-l-(4-methoxyphenyl) -IH-pyrazolecarboxylic acid 

25 (1.02 g, 4.4 inmol) in dichloromethane ( 2 0 mL) at 0 °C was 
added 4.4 mL of a 2M solution of oxalyl chloride in 
dichloromethane followed a drop of dimethylf ormamide. After 
2 h the solvent was removed and 1.12 g of acid chloride was 
obtained. This material carried on to the next step without 

30 fvurther purification. 

To 2 -amino- 5 -(N-pyrrolidinocarbonyl) pyridine (0.4 g, 2.1 mmol) 
with triethylamine (0.3 g, 3.0 mmol) in dichloromethane (40 
mL) was added a dichloromethane (10 mL) solution of the acid 
35 chloride prepared above (0.5 g, 2.0 mmol). The reaction was 
allowed to thaw to ambient temperature and evaporated. The 
product was isolated by flash chromatoigraphy with 10% 
chloroform in methanol. Purification by HPLC utilizing 
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gradient elution with a mixture of water : acetonitrile with - 
0.05% trifluoroacetic acid on a reverse phase C18 (60 A) 
colunm gave a pure sainple of the title conpound; HRMS (M+H)+. 
calc. m/z: 405.180090, obs: 405.180328. 

BXAMPT.Tg 

3-|tet:hYl-1 -f 4-i»ft«-K»,,YPhenvl \ -i q -pvrazola-S- m- f 5- 

This compound was prepared by the methodology described for 
EXAMPLE 19 with the exception that in the coupling step 2- 
amino-5-(2-(N-t-butylsulfonamido)phenyl)pyridine was used in 
the place of 2 -amino-5- (N-pyrrolidinocarbonyl ) pyridine . The 
resulting product was stirred in trifluoroacetic acid (20 mL) 
for 18 h, whereupon the solvent was removed by distillation 
under reduced pressure. Purification of the crude product by 
hplc utilizing gradient elution with a mixture of 
water: acetonitrile with 0.05% trifluoroacetic acid on a 
reverse phase C18 (60 A) column gave a pure sample of the 
title compound; HRMS (M+H)+ calc. m/z: 464.139251, obs- 
464.138485. 

EXftMPI^ 21 

?-t«QthYl -1- (4-.met:hoTc yphenv1 > f A, f u-eairb«ru>T -•»- 

4- (M-Carboaqrl-3-t--batyl«JiiB«thylsiJ.ylo«aavrrolidiao) ani^ 
To 3-hydroxypyrrolidine hydrogen chloride (1.63 g, 14.9 mmol) 
and triethylamine (1.51 g, 14.9 mmol) in dichloromethane (50 
mL) at ooc, was added a solution of p-nitrobenzoyl chloride 
(2.5 g, 12.4 romol) in dichloromethane (50 mL) . The reaction 
was evaporated to dryness and the residue dissolved in ethyl 
acetate. This solution was washed with IN hydrochloric acid 
solution and brine, then dried and evaporated to give 2.22 g 
of product; LRMS (M+H)+ m/z: 237. 

A tetrahydrofuran solution (75 mL) of the material prepared 
above (2.2 g, 9.4 mmol) , . t-butyldimethylsilyl chloride (I.54 
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g, 10.2 mmol) and imidazole (0.89 g, 13.0 mmol) was cooled feo 
0 op and stirred for 72 h. The reaction mixture was filtered 
and evaporated. The residue was dissolved in ethyl acetat§ 
and washed with water and brine, dried and evaporated. Flash 
chromatography using 2:1 hexane: ethyl, acetate gave 2.07 g of 
pure product; LRMS (M+H)+ m/z: 351. 

The material prepared above (2.07 g) was reduced xmder an 
atmosphere of hydrogen gas (50 psi) in methanol (100 mL) in 
the presence of 10% palladium on carbon catalyst (200 mg) . 
After about 2 h, the reduction was complete; the reaction was 
purged with nitrogen gas and the catalyst removed by 
filtratipn through a pad of Celite. The solvent was 
evaporated to give 1.75 g of 4- (N-carboxyl-3-t- 
butyldimethylsilyloxypyrrolidino)aniline; LRMS (M+H)+ m/z: 
321. 



20 



3-Methyl-l- (4-iiietliaxyphenyl) -IH-pyrazole-S-N- (4- (K-carba3qrl-3- 
l?ydre»?ypyrrolidiaio)pheayl)carboaiyaiiii^ This con^jound was 
prepared by the methodology described for EXAMPLE 19 with the 
exception that in the coupling step 4- (N-c£irboxyl-3-t- 
butyldimethylsilyloxypyrrolidino) aniline was used in the place 
of 2-amino-5-(N-pyrrolidinocarbonyl)pyridine. The t- 
butyldimethylsilyl protecting group was removed by treatment 
25 with 2 equivalents of tetrabutylammonium fluoride in 

tetrahydrofuran. The solvent was evaporated, the residue 
dissolved in ethyl acetate and washed with water. After 
drying and removal of the solvent, the crude product was 
purified by l^lc utilizing gradient elution with a mixture of 
water :acetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase CIS (60 A) column gave a pure sample of. the 
title compound;HRMS (M+H)+ calc. m/z.: 420.179756, obs: 
420.175589. 



30 



35 



ygyi^MPT.Tg 22 
biTdien-4 -vl ^ »ln^^ »ir^>.«|-.>« wiyi -j «tT^< azola 
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1- (4-HethoKyplienyl ) -1 • - (4-bromophenyl ) aminocarbonyl acetone : 

4-Methoxyacetophenone (3.00 g, 19.97 mmol) was dissolved in 60 
mL of THF followed by the addition of LDA, .(2.0 M in THF, 10.0 
mL, 20 mmol) and stirred at room . taitperature for 1 hr. 4- * 
bromophenylisocyanate (3.95 g. 19.97 mmol) was added and the 
reaction allowed to stir at room temperature overnight. The 
solution was acidified with 10% HCl and the solution diluted 
with 300 mL EtOAc. The solution was washed with brine (300 
mL), dried over MgS04, filtered through a plug of silica gel 
and the volatiles removed in vacuum. The product was isolated 
by recrystallization from hot diethyl ether (3.08 g, 44%). 

2- Aniino-4- (4-inethoaOTl»ei«rl) -5- (4-broBnophenyl) thiazole: 1- (4- 

MethoxyphenyD-l'- (4-bromophenyl) aminocarbonyl acetone (3.08 
g, 8.84 mmol) and hydroxy (tosyloxy) iodobenzene (3.46 g, 8.84 
mmol) were combined in 100 mL of acetonitrile and refluxed 
for 45 min. followed by the addition of thiourea (.673 g, 8.84 
mmol) and refluxed for 4 h. . The volatiles were removed in 
vacuum and the residue triturated from hot MeOH (1.68 g, 47%) 
MS (NH3-DCI) 404.0 (M+H)+. 

2-Aiiiino-4- (4-iaetho3OT>hori!yl) -5- [ (2 • - toxt-butylaminosulf eaxyl- 
[1, 1 • 1 -biphen-4-yl) aminocarbonyl] thiasole: 2-amino-4 (4- 
methoxyphenyl) -5- (4-bromophenyl) thiazole (1.68 g, 4.15 mmol), 
sodium carbonate (0.88 g, 8.31 mmol), 

tetrabutylammoniumbromide (0.134 g, 0.415 mmol) and 2-(tert- 
butylaminosulfonyl) phenyl boronic acid (1.50 g, 5.82 mmol) 
were combined in a solution containing 1:1:4 of 
benzene: acetonitrile: water and degassed with N2 for 15 min. 
After the N2 purge, tetrakistriphenylphosphine palladium (0) 
was added and the reaction mixtxire heated to reflux overnight. 
The solution was diluted with EtOAc, placed in a separatory 
funnel and washed with three, 150 mL portions of brine. The 
organics were dried over MgS04, filtered through a plug of 
silica gel and the volatiles removed . in vacuum . The residue 
was dissolved in a minimal amotmt of hot CHCI3, the product 
triturated with Et20 and isolated (1.59 g, 71.3 %) by vacuum 
filtration. MS (NH3-DCI) 537.2 (M+H)+. 
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2-Ainino-4«- (4-niet±ioxyplienyl) -5-X (2 • -aioinosulfonyl- [1, 1 • ] - 
biphen*4 -yl ) axiujiibcarbohyl ] thlazole : 2 -am^^^ 

methoxyphenyl) ^5- [ (2 ' - tejrt-butylairiinosuLf onyl- [1, 1 ' ] -biphen-4- 
5 yl ) aminocarbonyl ] thiazole (1.59 g, 2.96 iiimol) was dissolved in 
20 mL of TFA and heated to refliix for 1 hr. The volatiles " 
were removed in vacuum and the title compound purified by 
preparative HPLC. MS {NH3-DCI) 481.1 (M+H) + . 

10 EXAMPLE 23 

2-Brbmo -4- (4-iiiQtli03evphenvl> -5- f (2 ' -aminosulfonvl- fl, 1 M - 
bipheii" A - yl^ ) ^T^A nr^ arbonvl 1 thiazole 

Methyl~3-(iaet:hoxyphexiyl)--3-QXopropioiiat:e: Bis- 
15 (trimethylsilyl) amine (158.2 mL, 0.750 mol) was dissolved in 
150 mL of THF and cooled to~780c with the aid of a dry 
ice/acetone bath. N-butyl lithium (2.5 M in hexane, 300 mL, 
0.750 mol) was introduced via cannula into the system and 
stirred at that temperature for 20 min. 4-methoxy 
20 acetophenone (51.20 0.340 mol) was added via a solid 

addition funnel and stirred at-78<=^C for 3 h. Dimethylcarbonate 
(87.0 mL, 1.02 mol) was added via cannula and the syst^ 
allowed to stir overnight with warming to room temperature. 
The solution was acidified with 10% HCl, diluted with 1 liter 
25 of EtOAc and washed three times with 400 mL of 10% HCl. The 
organics were dried over MgS04, filtered through a silica gel 
plug and the volatiles removed in vacu\am. The title compound 
was obtained as a viscous brown oil (65.09 g, 91.7%) MS (NH3- 
DCI) 347.9 (M+H)+. 

30 

2-JUnlno-4- (4-met:luxKyphenyl) -5- (carboiiiet;hcxxy) t:lii.azole : Methyl- 
s' (methoxyphenyl) -3 -oxopropionate (33.34 g, 95.75 ramol) and 
hydroxy (tosyloxy)Iodobenzene (37.55 g, 95.75 mmol) were 
combined in 350 mL of acetonitrile and refluxed for 45 min. 
35 followed by the addition of thiourea (7.29 g, 95.75 mmol) and 
refluxed for 2 h. The volatiles were removed in vacuxam and 
the residue dissolved in 50/50 EtOAc/Hexeuie cuid passed through 
a plug of silica gel. Once the impurities eluted, the product 
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was recovered by eluting with 100% EtOAC and removing the 
volatiles in vacuum. The title compound was obtained as a tan 
solid {38.52 g, 75%) MS {NH3-DCI) 254 . 2 (M+H) + . 

5 2-Bircano-4- (4-niet:ho3cyplieiiyl) -5- (4-broinophehyl) thlazole: Cupric 
bromide (11,42 g, 51,17 mmol) and tert-butyl nitrite (6.93 mL, 
58.16 mmol) were combine in 75 mL of acetonitrile and heated 
to reflux until gas evolution stopped. 2-Amino~4- (4- 
methoxyphenyl)-5-{4-bromophenyl) thiazole (12.3 g, 46,55 mmol) 

10 was added to the acetonitrile solution and heated to reflux 
until gas evolution stopped. The solution was diluted with 
3 00 mL of EtOAc and washed repeatedly with 250 mL of a 
saturated Na2C03 solution. The organics were dried over 
MgS04, filtered through a plug of silica gel and the volatiles 

15 removed in vacuvmi. The residue was purified by preparative 
HPLC to yield the title compound as a brown solid, 8.95 g 
(57%) MS (NH3-DCI) 328.0 (M+H) + . 

2-Broino-4- -5- £ (2 • -Cairtr-butylaminosulfonyl- 

20 Clrl']-bixAen-4-yl)ajninocarbonyl] thlazole s To a solution of 
(2 • -tert-butylaminosulf onyl- [1, 1 • ] -biphen-4-yl) amine ( 2 . 57 g, 
8.47 mmol) in 50 mL of methylene chloride at 25^c was added 
trimethylalximinum (12.7 mL of a 2.0 M solution in toluene, 
25.41 mmol) dropwise. The resulting solution was allowed to 
25 stir until no more gas evolution was observed C^IS min.). To 
this solution was added 2-bromo-4- (4-methoxyphenyl) -5- (4- 
bromophenyl) thiazole (2.94 g, 9.31 mmol) and stirred at reflux 
for 2 h. The solution was quenched with sat. NH4CI, diluted 
with 200 mL of EtOAc and washed twice with 200 mL portions of 
30 brine. The organics were dried over MgS04, filtered through a 
silica plug and the volatiles removed in vacuum to yield the 
title compounds as a golden solid (5.0.g, 98%) MS (NH3-DCI) 
600.3 (M+H) + . 

35 2-Broiino-4- (4-metlioxyphenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • ] - 

bip2ien-4-yl)a]iiinocGurbonyl] thiazole: The trif luoroacetic acid 
depfotection employed in the last step of EXAMPLE 1 with 2- 
bromo-4- (4-methoxyphenyl) -5- [ (2 • -t-butylaminosulfonyl- [!,!•]- 
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biphen-4-yl) aminocarbony 1 ] thiazole (1*00 gm, 1. 66 iranol) 
gave the title compound. It was isolated as a white solid by 
preparative HPLC/ MS (ESI) 543 . 8 i(M+H) t : . . . 

5 EXAMPLE 24 

2-'Cailor o-4- ( 4-metho3CVT>lienvl) -5- C (2 ' - amino sulfonvl- Tl, 1 M - 
bxphen -A-yl ) ;jiTn4 n^<;;aT -bonvn thiazole 

Employing methods similar to EXAMPLE 2 with the exception that 
10 CuCl2 rather than CuBr2 is used in the diazotization and 

halogenation of 2-amino-4- (4-methoxyphenyl) -5- (4-bromophenyi) 
thiazole to give the corresponding 2-chloro-4- (4- 
methoxyphenyl) -5- (4-brbmophenyl) thiazole. The final product, 
2-chloro-4- (4-methoxyphenyl) -5- [ (2 • -aminosulf onyl- [1,1']- 
15 biphen-4-yl)aminocarbonyl] thiazole, was isolated as a white 
solid by preparative HPLC; MS (NH3-DCI) 500.3 {M+H) + . 

EXAMPItE 25 

2-Chloro«4- I A-ph«io3cv> ^5^ F f ^ » ^ osttlfonvl- Tl. 1 ■ T -biplieii-4- 
20 y1 )»"»'^,^^3%T>Vi onvll tlixazole 

2-Chloro-4-. (4-phenoacy) -5- [ (2 ' -aminosulfoia^l- [1, 1 • 1 -biplien-4- 
yDaminocarbonyl) thiazole: 2-'Chloro-4- (4-meth03C/phenyl) -5- 
[ (2 • -aminosulf onyl - [1,1'] -biphen-4-yl) aminocarbony 1] thiazole 

25 (0.40 g, .8 ramol) was dissolved in 5 mL CH2CI2 and cooled to 
O^c followed by the addition of BCI3 (1.0 M solution in 
CH2CI2; 4.8 mL, 4.8 mmol) and allowed to stir 72 h. at room 
temperature. The solution was quenched with 10% HCl and the 
volatiies removed in vacuxam. The title compound was purified 

30 by preparative HPLC, MS (NH3-DCI) 485.9 (M+H) + . 

2-Met:hoxv-4- ( 4 -methQxvphenvl f ( ^ ' -^^^ nosulfonvl- ri . 1 ' 1 - 
blphen -4->Yl ) aminocarbonvll thiazole 



35 



2-Metho3iy-4- (4-met:hoaTOhenyl) -5- 1(2 • -aminosiafioziyl- £1^ 1 • ] - 
biphen-4-yl)aminocarbonyl] tliiazole: 2-chloro-4- (4- 
metho^QTphenyi ) -5- [ (2 • -aminosulf onyl- [1,1'] -biphen-4-. 
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yl) aminocarbonyl] thiazole (0.120 g, 0.240 inmol) and sodixam 
raethoxide (0,10 g, 2.0 mmol) were dissolved in 20 mL of 
methanol and heated to ref Ixix; the reaction- was monitored by. . 
TLC. The title compound was isolated as a white solid by 
5 preparative HPLC MS (ESI) 518.0 (M+Na) + . 

EXAMPLE 27 

2-Thiomet:hvl-4- {4-met:ho3cvDhenvl) -5- 1(2* -aminosulf onvl-- T 1, 1 ' 1 - 
biphen-4-vl ) am-i T^ng arbonvn thiazole 

10 

2-Thioiiiethyl-4- (4-]netho3cyplienyl) -5- [ (2 • -aminosulfonyl- [1, 1 • ] - 
biplien-4-yl)aiiLLnocarbonyl]^hiazole: 2-chloro-4- (4- 
methoxyphenyl) -5- [ (2 • -aminosulf onyl- 1 1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] thiazole (0.700 g, 1.4 mmol) and sodium 
15 thiomethoxide (0.490 g, 7.0 mmol) were refluxed in 50 ml. of 
THF and the reaction monitored by TLC (-4 h) . The volatiles- 
were removed in vacuum and the title confound purified by 
preparative HPLC, MS (ESI) 534.0 (M+K)-»-. 

20 EXAMPLES 28 and 29 

2-Met:lrylsulfQ3giaQ -.4^ ^4->inet:liQ3iVDlieiiyl> ^5- T C ^ ' ■''^■g-rtr .siilf bnvl- 
f 1 * 1 ' -b lTdien-4- Y'i } nocarbonvll tliiB 'gril ^ 2-inefchylsiil£oiie«> 
4- (4-metho3CVPlienvl> -5- r f 2 ' -aminesulf onvl«-> Tl. m -b iplien>4- 

) »i"-*|yif >carbonvl] thiazole 

25 

2-Thiomethyl-4- ( 4 -methoxyphenyl) -5- [ (2 • -aminosulf onyl - [ 1 , 1 • ] - 
biphen- 4 -yl) aminocarbonyl] thiazole (0.54 g, 1,05 mmol) and 
Oxone® (1.94 g, 3.16 mmol) were dissolved in 300 mL of a 50/50 
methanol /water solution and stirred at room temperature for 72 

30 hr. The solution was diluted with 400 mL of EtOAc and washed 
with three, 200 mL portions of brine. The orgeuiics were dried 
over MgS04, filtered through a silica gel plug, the volatiles 
removed in vacuum and the residue purified by preparative 
HPLC. Both EXAMPLES 28 and 29 were recovered from the HPLC 

35 purification. 
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2-Methylsulf oxide-4- (4-methdxyphenyl) -5- [ (2 ' -aminosulf onyl- 
tl/1 ' ]-biphen-4-yl) aminocarbonyl] thiazole MS (ESi). 527.9 
(M+H) + - 

5 2-Met:hylsulf one-4- (4-methoxyphenyl) -5- [ (2 ' -aminosulf onyl- 
Cl, 1 • ] -biphen-4-yl) aminocarbonyl] thiazole MS (ESI) - . 543 . 9 . 
{M+H)+. . 

EXAMPLE 30 

10 2-Cvano-4- (4-methoxvpliQnvll -5- 1(2 ' -atn iT^Qsul gonvl- Tl. 1 ' 1 - 

l3iphen-4-vl>aininoearbonvn thiazole 

2«Cyano-4* (4-zaethoxyphenyl) -5- [ (2 • -aminosulf onyl- [1, 1 » 1 - 
blplien-4-yl) aminocarbonyl] t:liiazole : 2 -methylsulf one-4- ( 4- 

15 methoxyphenyl) -5- [ (2 • -aminosulf bnyl- [ 1 , 1 ' ] -biphen-4- 

yl) aminocarbonyl] thiazole (0.500 g, 0.920 ininol) and sodium 
cyeinide (0.225 4.60 mmol) were combined in 35 mL, of DMF and 
stirred at room temperature overnight followed by heating for 
several hours at 70^0. The solution was dissolved in 300 mL 

20 of EtOAc and washed with three, 200 mL portions of brine, 

dried over Mgs64, filtered through a plug of silica gel and 
the volatiles removed in vacuum. The title compound was 
isolated as a white solid by preparative HPLC MS (ESI) 490.9 
(M+H) + . 

25 

EXAMFLK 31 

2-N,N-Dimer HYi ^in4T. o-4- (4->inet:ho3CVDh envl1 -^5- f f ^ ' -a^ir^ ^sulf onvl- 
Tl, 1 « 1 -biphep -^-Y'' > P'^^' ^bonvll thiazole 

30 2-N,19-Dixnetl]Qrlaxiiino-4- {A^maZhaxyphi&nyl) -5- [ (2 * -aminosulfonyl- 
[1, 1 • ] -biiAen-4-yl)aminocarbozvl] thiazole: 2-chloro-4^ (4- 
methoxyphenyl) -5- [ (2 • -aminosulf onyl- [1,1' ] -biphen-4- 
yl ) aminocarbonyl ] thiazole (0.200 g, .4 mmol) and dimethyl 
amine (40% solution in water, 1.00 mL, 2.0 mmol) were stirred 

35 at room temperature in 50 mL of THF overnight- The volatiles 
were removed xjx vacuum and the title compound purified by 
preparative HPLC, MS (ESI) 509.0 (M+H) + . 
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2- (l-Pvrrole) -4- (4>metlioxvTaliQnvl) r ( ^ ' -^^^^ nosiilf onvl>- n. 1 M - 

bipheii-4-vl) aminocarlDonvll thiazole 

5 2-- (l-pyrrole) -4- (4-ra3tlioxyphenyl) -5- [ (2 • -aminosulfonyl- [1, 1» ] - 
biph:en-4-yl)aiainocar2x>iiyl] thiazole: 2-ainino-4- (4- 
methoxyphenyl) -5- [ (2 • -aminosulf onyl- [1, 1 ' ] -biphen~4- 
yDaminocarbonyl] thiazole (0.050 g, 0.104 nunol) and 2,5- 
dimethoxy tetrahydrofuran (0.015 mL, 0.114 mmol) were refluxed 
10 in 20 mL of acetic acid for 1 hr. The volatiles were removed 
in vacuum and the title compound purified by preparative HPLC, 
MS (ESI) 531.0 (M+H)+. 

15 3- (4-Methoxvphe nvl) ->5- T S- » -a minosulf onvlphenvl-l-vl)pvyirif ti- 
2-yl 1 aiiiinocarb Qnvl-5-cajrbc3(methoxvmethvl--iso3gazoline 

4-Met:liQ3i^bexizaldefayde osciae: 4-Methoxybenzaldehyde (10.0 g, 
73.4 mmol) was dissolved in 200 mL of ethanol. A solution of 

20 hydroxyamine hydrochloride (6.38 g, 91.8 mmol) in 50 mL of H2O 
was added followed by a solution of sodium acetate (12.1 g, 
146.8 mmol) in 50 mL of H2O. The mixture was stirred at room 
temperature under N2 for 12h. The ethanol was removed in 
vacuo and the aqueous mixture was extracted with EtOAc. The 

25 EtOAc solution was washed with brine, dried over MgS04, and 
concentrated to afford 12.8 g of light yellow oil. NMR 
showed it was 80% pure (92 % yield) . This material was taken 
into the next step without further purification. {CDCI3) : 5 
2.15 (s, IH); 3.83 (s, 3H) ; 6.92 (d. 2H) ; 7.50 (d, 2H) ; 8.10 

30 (s, IH) . 

3- (4-Metho3cyphenyl) -5-carbometlioxy methyl-isoxazolin-S- 
ylcarboxylic acid: 4-Methoxybenzaldehyde oxime (5.00 g, 33.1 
mmol) and itaconic acid monomethyl ester (5.72 g, 39.7 mol) 

35 were added together with 200 mL of THF. To the above mixture 
was added bleach (84 mL of 0.67M aqueous solution) dropwise at 
room teirperature . The reaction mixture was then stirred at RT 
under N2 for 12h. The THF was removed in vacuo. The aqueous 
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mixture was acidified with aqueous HCl and extracted with 
EtOAc. The EtOAc solution was washed with brine, dried over 
MgS04, concentrated, and chroma tographed with 10-30% MeOH in 
CH2CI2 on silica gel to give 5.58 g of the desired product 
5 (58%). iH NMR (DMSO-d6) : 53.08 (m, 2H);.3.61 (s, 3H) ; 3.55- 

3,87 (m, 2H) ; 3.80 (s, 3H);7.00 (d, 2H) ; 7.61 (d, 2H) , 

3- (4-Met:hoxyphenyl) -5-N- [2 • -t-butylaminosulf onylphonyl-l- 
yl)pyridizl-2-yl] aminocsLrbozayl-S-caxboimethoxyme^hyl- 

10 isoxazoline: 3- (4-Methoxyphenyl) -5-carbomethoxy methyl- 
isoxazolin-5-ylcarboxylic acid (1.89 g, 6.44 mmol) was 
refluxed with 100 mL of acetonitrile and 4.70 mL (64.4 mmol) 
of thionyl chloride for Ih under N2 . The solvent was removed 
in vacuo. Residual thionyl chloride was removed by adding 

15 toluene and then evaporating to dryness. The resulting solid 
was dissolved ih 100 mL. of CH2CI2 and 2-amino-5- [ (2 • -t- 
butylaminosulfonyl) phenyl] pyridine (1.57 g, 5.15 mmol) was 
added followed by N,N~dimethylpyridine (0.94 g, 7.73 mmol) 
The reaction mixture was stirred at room temperature and the 

20 reaction was completed in less than 30 min. The mixture was 

diluted with CH2CI2 and the solution was washed with water and. 
brine. It was dried over MgS04 and concentrated. The crude 
product mixture was chromatographed on silica gel eluted with 
methylene chloride/ ethyl acetate (9:1) to give 2.55 g of the 

25 desired product (68%). MS (ES+) 581.1, (M+H); 603.1, (M+Na) . 

3- (4-MethoaQ^phenyl) [2 ' -amlzsosul£oziylphex3yl--l--yl)pyxidin-- 

2-yl] aaidjiocarboxiyl--5*-carbo8iiet:hoag^methyl-iso^ 3- (4- 

Me thoxypheny 1 ) - 5 -N- [ 2 • - 1 -bu ty laminosul f ony Ipheny 1 - 1 - 
30 yl) pyridin-2-yl] amin6carbonyl-5-carbomethoxymethyl-isoxazoline 
(1.26 g, 2.17 mmol) was dissolved in 15 mL of TFA and stirred 
at room temperature under N2 for 22h. The TFA was removed in 
vacuo, and the crude product was purified by chromatography 
(on silica gel eluted with ethyl acetate euad 5% methcuiol in 
35 CH2CI2) to give 1.10 g of the desired product (97%). MS (ES+) 
525 . 0 , (M+H) ; 547 . 0 , (M+Na) . 
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E3CAMPT,1i! 

3- (4-Met:hoacvphe|i Yl) -5- r5-> (2 ' -amino sttl£on v l p lieiivl-l-.vl)pvriaiiT- 
2 -vl 1 aninocaybQnvl -5- ca rboacvme thy 1 - i soxazoline 

5 3- (4-Methoxyphenyl) -5-N~ [2 * -aininosulf onylphenyl-l-yl)pyrid'.in- 
2-yl] aminocarbonyl-B-carbomethoxymethyl-isoxazoline (0.95 g, 
1.78 iranol) was dissolved in 20 mL of THF. Aqueous LiOH (2.3 
itiL of IM solution) was added. The mixture was stirred at room 
temperature under N2 for 1.5h. The THF was removed in vacuo, 
10 the residue was diluted with H2O and extracted with EtOAc. 

The aqueous mixture was then acidified with HCl and extra teed 
with EtOAc. The EtOAc solution was washed with brine, dried 
over MgS04, and concentrated to a light yellow foam (0.85 g/ 
94%). MS (ES-^) 511.0, (M+H); 533.0, (M+Na) . 



15 



20 



30 



mCAMT>T.Tg 

3- (4-MethoxvDhenvl) -5- rs- /2 » -amin^ ^,,! fonvlphenyl-^l-vl ^r^vyj t.^ 
2-y1 1 ami norarbonvl-5- (N-cartxamethoacvmetslivl^ cayho^rf^TT^T domathYl- 

isoacaasoline 



3- (4-Methoxyphenyl) - 5- [5 - (2 ' -aminosulf onylphenyl-l-yl)pyridin" 
2-yl]aminocarbonyl~5-carboxymethyl-isoxazoline (0.20 g, 0.39 
mmol) was dissolved in 20 mL of EtOAc and 5 mL of DMF. To it 
was added methyl glycine ester hydrochloride (49.0 mg, .039 
25 mmol), TBTU (0.13 g, 0.39 mmol), and EtsN (0.16 mL, 1.17 

mmol) . The mixture was stirred st room temperature under N2 
for 22h. It was diluted with H2O and extracted with EtOAc. 
The EtOAc solution was washed with brine, dried over MgS04, 
concentrated, and chromatographed with 5% MeOH in CH2CI2 on 
silica gel to give 0.11 g of the desired product (49%). MS 
(ES+) 582.0, (M+H); 604.0, (M+Na), 



EXAMPLE 36 

3->f4-Met:hoxvphenvl>-5- rs- ( 2 ' -aminosulfonvlphenvl-l-vl>P Yr!ifiiTt- 
^5 2-Yn amjinocarbonyl^S- (1,2, 4-t:riazol^l-v l )metlivl^lsoxazoliiie 

3- (4-MetdiOK3npbexiyl) -5- (1, 2, 4-tria2ol-l-yl)niet^ 
ylcarboaorlic acids 1, 2 , 4-Tetrazole (5 . 04 g, 73.0 mmol) and 
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K2CO3 ai.23 31.2 mmol) were added together with 100 mL of 
DMF.. Mechyi 2- (bromoitiechyD.acrylace (13.0 g, 72.6 iranol) was 
added. The mixture was stirred at room temperature under N2 
for 4h. The mixture was poured into water , ^nd extracted with 
EtOAc: The coirbined organic solution was washed with brine, 
dried over MgS04, and then concentrated to give 8.38 g of 
methyl 2- (1, 2 , 4-triazol-l-yimethyl) acrylate. 

4-Methoxybenzaldehyde oxime (1.63, g, 10.8 mmol) and methyl 2- 
(l,2,4-triazol-l-ylmethyl)acrylate. (1.50 g, 8.97 mol) were 
added together with 100 mL of CH2CI2 - To the above mixture 
was added bleach (23 mL of 0 . 67M aqueous solution) dropwise at 
room temperature. The reaction mixture was then stirred at RT 
under M2 for i2h. The mixture was diluted with CH2CI2 and 
washed with water and brine. It was dried over MgS04, 
concentrated, and chromatographed with 30-100% EtOAc in CH2CI2 
on silica gel to give 1.81 g of the desired product (66%) . 

The above ester (1.81 g) was dissolved in 25 mL of THF, and 
aqueous LiOH (7.2 mL of IM solution) was added. The mixture 
was stirred at room temperature xinder N2 for 0.5h. The THF 
was removed in vacuo. The aqueous mixture was diluted with 
H2O and extracted with EtOAc. The resulting aqueous solution 
was acidified and then extracted with EtOAc. The white 
precipitate formed was filtered and dried (1.30 g) . NMR 
(DMS0-d6) : .5 3.75 (q, 2H) ; 3.78 (s, 3H) ; 4.74 (q, 2H) ; 6.98 
(d, 2H);7.53 (d. 2H) ; 7.92 (s, 1H);.8.51 (s, IH) ; 13.75 (s, 
IH) . 

3- (4-Met:hoxyplienyl) -5-N- [2 • -t-butylaminosulf oxxylphenyl-1- 
yl)pyxidin-2-yll aminocaLcbonyl-S- (1, 2^ 4-ta:iazol^l-yl)iBotliyl- 
isoxazolino: 3- (4-Methoxyphenyl) -5- (1, 2, 4-triazol-l- 
yl)methyl-isoxazolin-5-ylcarboxylic acid (0.30 g, 1.03 mmol) 
was refluxed with 20 mL of acetonitrile and 0.75 mL (10.3 
mmol) of thionyl chloride for Ih under N2. The solvent was 
removed in vacuo. Residual thionyl chloride was removed by 
adding toluene and then evaporating to dryness. The resultiJig 
solid was dissolved in 20 mL of CH2CI2 and 2-amino-5- [ (2 • -t- 
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butylaitiinosulfonyl) phenyl] pyridine (0.25 g, 0.82 ininol) was 
added followed by N,N-diinethylpyridine {0.15 g, 1.24 mmol) 
The reaction mixtiire was stirred at room temperature and the 
reaction was completed in less than . 30 itiin: The mixtxire was T 
diluted with CH2CI2 and the solution was washed with water and 
brine. It was dried over MgS04 and concentrated. The crude 
product mixture was chromatographed on silica gel eluted with 
methylene chloride/ethyl acetate (30-100%) to give 0.31 g of 
the desired product (51%). MS (ES"^) 590.2, (M+H); 612.1, 
(M+Na) . 

3- (4-Met:lioxyphenyl} -5-N- [2 • -amlnosulfonylphenyl-l-yDpyxldin- 

2- yl] aioiiiocarlxmyl-S- (1, 2^ 4-triazol-l-yl)methyl-isoxazolJ^ : 

3- (4-.Methoxyphenyl) -5-N- [2 ; ~t-butylaminosulf onylphenyl-l- 
yl)pyridin-2-yl]aminocarbonyl-5- (1, 2, 4-triazol-l~yl)methyl- 
isoxazoline (0.24 g, 0.41 mmol) was dissolved in 5 mL of TFA 
and stirred at room temperature under N2 for 12h. The TFA was 
removed xn vacuo, and the crude product v/as purified by 
chromatography on silica gel eluted with ethyl acetate to give 
0.19 g of the desired product (87%). MS (ES+) 534.0, (M+H) ; 
556.0, (M+Na). 

1- (4-Met:lioxvphenvl ) - 5- T f 2 ' -aminosulf onvl- Tl > 1 ' 1 '-biphen-4- 
vl ) am-i ri ocELrbonvll tetrazole 

1- { 4-Methoacyphenyl ) -5-Carboet;lioaiy-t:e^razole : 4 -Methoxyaniline 
(20.0 g, 0.16 mol) and triethylamine (26.3 mL, 0.19 mol) were 
dissolved in CH2CI2 (200 mL) . Ethyl oxalyl chloride (18.1 mL, 
0.16 mol) was added dropwise. The mixture wak stirred at room 
temperature londer N2 for 15 min. It was diluted with CH2CI2 
and washed with water and brine. the CH2CI2 solution was 
dried over MgS04 and concentrated to a tan solid (34.7 g, 
96%). MS (DCI-NH3) 224, (M+H); 241, (M+NH4) . 

The above amide (34.0 g, 0.15 mol) was refluxed for 20 h with 
a solution of triphenylphosphine (56.6 g, 0.22 mol) in 500 mL 
of CCI4 (The solution was stirred at 0**C for 15 min before the 
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axnide was added) . The reaction mixture wais cooled euid hexane 
was added. The precipitate was filtered off. The filtrate . 
was concentrated to a solid. It was then dissolved in 400 mL 
of CH3CN and NaN3 (10.0 g, 0.15 mol) was added. The mixture.; . 
was stirred at room temperature under N2 for 12 h. The 
solvent was removed. The solid was dissolved in EtOAc and 
washed with water and brine. , It was dried over MgS04 and 
concentrated, and chromatographed on silica gel(eluted with 
CH2CI2) to give 27.7 g of the desired product (58%). MS(Dei- 
NH3) 249, (M+H) , 266 (M+NH4)'*'- 

1- (4-Met:lio3cyplienyl) -5- [ (2 • -t-butylaminosulf onyl- [1, 1 ■ 1 -biphen- 
4-yl) axaijiocarbonyl] tetrazole: 2 ' -t~Butylaminosulf onyl-4~ 
amino- [1, 1 • ] -biphen-4-yl (1.84 g, 6.04 mmol) was dissolved in 
100 mL of anhydrous CH2CI2/ and trimethylaluminium (15.2 mL of 
2.0 fl solution in heptane) was added slowly. The mixture was 
stirred at room temperature under N2 for 15 min,and l-(4- 
methoxyphenyl) -5-Carboethoxy-tetrazole (1.50 g, 6.04 mmol) was 
added. The reaction mixture was stirred at room temperature 
under N2 for 18 h. The reaction was quenched carefully with 
O.IN aqueous HCl. It was diluted with CH2CI2 and washed with 
water and brine. The organic solution was then dried over 
MgS04, concentrated, and chromtographed on silica gel (10% 
EtOAc/CH2Cl2) to give 1.20 g of the desired product (39%) . 
MS (ESI) 507.0 (M+H)*. 

1- (4-Hetlipxyplieiiyl} -5- [ (2 • -aminosul£onyl- [1, 1 ■ 1 -biphen-4- 
yDamixiocarbonyl] tetirazole: 1- (4-Methoxyphenyl) -5- [ (2 ' -t- 
butylaminosulf onyl - [1, 1 ' ] -biphen-4-yl) aminocarbony 1 ] tetrazole 
(1.20 g, 2.37 mmol) was dissolved in 10 mL of TFA. The 
mixture was refluxed \inder N2 for h. The TFA was removed in 
vacuo. The crude mixture was purified by reversed phase HPLC^ 
to give 0.12 g of the desired product (11%). MS (ESI) 451.0 
(M+H) + . 

BXAMPIiE 38 

3-Met:livl-l-^ (4-met:li03cv-3-cliloro)phenvl-lH-PVirazole-5 - (N- (2 ' - 
ain^ nr>fl ulf onvl- Tl. 1 ' 1 -b lplien-4-vl^ carboxvamtda 
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This compound was prepared by the same methodology described 
for EXAMPLE 1 with 4 -me thoxy- 3 - chlorophenyl - hydrazine • HCl 
substituted for phenyl hydrazine, there was obtained 3-methyI- 
1- (4-trif luorome thy 1) phenyl -IH-pyrazole- 5 - (N- (4 - (2 ' - 
aminosulf onyl- [!,!•] -biphen-4-yl) carboxyamide; HRMS (M+H) + 
calc. m/2: 497,1050, obs: 497 ,1045. 

EXAMPIiE 39 

3 -Methyl -1- (4-t2riflu orQmet:hoxy> phenyl -IH-pvirazolQ- 5- (N- (2 » - 
aminosulf onvl- n . 1 ' 1 -blphLeii->4-vl ^ carbQacvam-L^i:! 

This compound was prepared by the same methodology described 
for EXAMPLE 1 with 4-trif luoromethoxyphenyl hydrazine • HCl 
substituted for phenyl hydrazine. There was obtained 3- 
methyl-1- (4-trif luoromethyl)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulfonyl-[l,l»]-biphen-4-yl)carbo3Qramide; HRMS (M+H) + 
calc. m/z: 517.1170, obs: 517.1176. 

EXAMPLE 40 

1- f 3-Brofmoplienvl) -3-iiiethvl - lH^pvara2ole-5- r (2 » - «m^r,.>o,, V^r^^y, _ 

This compound was prepared by the same methodology described 
for EXAMPLE 1 with 3 -bromophenyl hydrazine • HCl substituted 
for phenyl hydrazine. There was obtained 1- (3 -bromophenyl) -3- 
methyl-lH-pyrazole-5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl) carboxyamide; HPMS(M+H)+ calc. 511.043949; found: 
511.043295. 

EXaMPIiE 41 

3,- (3-i;odophenvl) -3-meth v l^lH-pvra2olQ-5^ J ( 2 * -am^n psulf onvl- 
f 1, 1 ' 1 -blphen-A ^vl) GagbQuyaff^ 'i /io 

This compound was prepared by the same methodology described 
for EXAMPLE 1 with 3-iodophenyl hydrazine • HCl substituted 
for phenyl hydrazine. There was obtained 1- {3-iodophenyl) -3- 
methyl-lH-pyrazole-5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
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yl ) carboxyamide ; HRMS(M+H)+ calc. 559.030090; foiind: 
559.027878. 

EXAMPLE 42 

5 1- (3 > 4-Met:livlenediQ3caneplieiivl> -3-inethvl-lH"Pvrazole-5- T (2 ' - 
aminosulf onvl- fl, I'l carboacvaniide 

This compound was prepared by the same methodology described 
for EXAMPLE 1 with 3 , 4-methylenedioxanephenyl hydrazine • HCl 
10 substituted for phenyl hydrazine. There was obtained l-(3,4- 
methylenedioxanepheny 1 ) -3-methyl-lH-pyrazole-5- [ (2 ' - 
aminosulf onyl- [1,1*] -biphen- 4 -yl) carboxyamide; HRMS (M+H) 
calc. 477.123267; fo\md: 477.124553. 

15 EXAMPIiB 43 

1- (4-*Metlio3cvphMivl> - ■"^">^Y^T^-»n^i™Q t:hvlene-lH-i3vrazole -- 5-- C4 * - 
T3vrrolidiiiocarboiivl> anilide 

1- (4<-Met^02Q^lieziyl) -3-hydro3CY^d^^y^^2^®~'^H-pyrazole-5- 

20 ethylcarbpaorlsites To a solution of 1- (4-methoxyphenyl) -3- 
methyl-lH-pyrazole-5-ethylcarboxylate (1.58 g, 7.1 mmol) in 
CCI4 (250 mL) was added NBS (1.5 g, 8.5 mmol) and benzoyl 
peroxide (73 mg, 4% mmol), and the mixture was degassed cind 
then filled with nitrogen. After the mixture was refluxed for 

25 18 hours under nitrogen, it was cooled to room temperature, 
. diluted with CH2CI2 (100 mL) , washed with 10% NaOH (20 mL X 
3) , water (20 mL x 3) , and brine (10 mL x 2) , and dried over 
MgS04. Filtration and concentration gave a crude bromide (2.4 
g) . To a solution of the crude bromide in aqueous DMSO (75% , 

30 40 mL) was added Cu20 (1.5 g, 10.5 mmol), and the mixture was 
stirred at SO^C for 2 hours . The mixture^ was filtered to 
remove excess C:u20, and the filtrate was extracted with ethyl 
ether. The ether layer was washed with brine (10 mL x 5) and 
dried over MgS04 . Filtration and concentration, followed by 

35 purification by flash chromatography with EtOAc-CH2Cl2 (1 to 

1) gave 1- (4~methoxyphenyl) -3-hydroxylmethylene-lH-pyrazole-5- 
ethylcarboxylate (1.5 g, 81%). LRMS {M+H)+ m/z: 277. 
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1- (4-Methoxyphenyl) -S-liydroxylmetliylene-lH-pyxazole-S- (4 • - 
pyrxolldincarbonyl)axxilido: To a solution of 4-(4'- 
pyrrolidinoncarbonyl)-aniline (390 mg, 2.05 mmol) in CH2CI2 (2^0 
mL) was added AlMes (2M in hexanes, 3 mmol) at 0^0. After tlie 
mixture was stirred at room temperature for 15 "minutes, to it 
was added a solution of 1- (4-methoxyphenyl) -3- 
hydroxylmethylene-lH-pyrazole~5-ethylcarboxylate (560 mg, 
2.05 itimol) in CH2CI2 (5 mL) , and the resulting mixture was 
stirred overnight. The mixture was quenched with water {5 
mL) , and filtered through a pad of Celite to remove Al{OH)3. 
The filtrate was washed with water and brine, and dried over 
MgS04. Filtration, concentration, and purification by flash 
chromatography with EtOAc-CH2Cl2 gave 1- (4-methoxyphenyl) -3- 
hydroxylmethylene-lH-pyrazole-5- (4 ' - 

pyrrolidinocarbonyDanilide (570 mg, 67% yield) . ESMS (M+Na) + 
m/z: 443. HRMS (M+H) + calc. m/z: 420.1798, obs : 420.1771. 

EXAMPLE 44 

1- f 4--Mftfchf>3evphftT^Y%) f^T-ma ldehyde-lH-TWrazole-S- (A * -> 
pv3rrolldinocarbQiiY:i>a"i 1 

To a solution of 1- (4-methoxyphenyl) -3-hydroxylmethylene- 
lH-pyrazole~5- (4 • -pyrrolidinocarbonyl) anilide (140 mg, 0.33 
mmol) in THF (20 mL) was added Mn02 (435 mg, 15 eq.), and the 
resulting mixture was refliixed for 12 hours. The mixture was 
filtrated to remove excess Mn02, and the filtrate was 
concentrated to give 1- (4-methoxyphenyl) -3~f ormaldehyde-lH- 
pyrazole-'5-(4'-pyrrolidinocarbonyl)anilide as a solid in 
almost quantitative yield. LRMS (M+H) + m/z: 419. 

X' (4-gtet:lioxvplieiivl^ -5- (A » -tavirrolidiiiocairbQnvl) l ide-3- 

PvrazolecarbQxv-lj-e acid 

To a solution of AgNOs (34 mg, 0.2 mmol) in H2O (0.5 mL) 
was added NaOH (16 mg, 0.4 mmol), and then was added a 
solution of l-(4-methoxyphenyl)-3-fonnaldehyde-lH-pyrazole-5- 
(4'-pyrrolidinocarbonyl)anilide (42 mg, 0.1 mmol) in MeOH (0.5 . 
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itiL) . at O^C. After the resulting mixture was stirred at room 
temperature for 30 minutes, the mixture was carefully 
acidified with cone. HCl (35 ^iL) to pH - 2>- and concentrated, " 
to give, a residue, which was purified by flash chromatography 
to givfc 1- {4-methoxyphenyl) -5- (4 ' --pyrfolidinocarbonyl) anilide- 
3-pyrazolecarboxylic acid (25 mg, 58%). ESMS {M+Na)+ m/z: 
456.9. 

EXAMPLE 46 

1- (4^Met:lioxvT3lienvl) -B-methvlcarboxrvla te-lH-pvrazole-S- (4 ' - 
pv3rr61idinocarbonv3 ) TI^q 

To a solution of 1- (4-methoxyphenyl) -3-f brmaldehyde-lH- 
pyrazole-5- (.4 • -pyrrolidinocarbonyDanilide (42 mg, 0,1 mmol) 
in MeOH (1 mL) was added KCN (7.8 mg, 0.12 mmol) , HOAc (7.2 
mg, 0.12 mmol) and Mn02 (120 mg, 0.83 mmol), and the resulting 
mixture was stirred ar r.t. for 12 hours. The mixture was 
diluted with EtOAc (50 mL) , washed with water (10 mL x 3) and 
brine, and dried over MgS04. The solution was filtrated, 
concentrated, and purified by flash chromatography with EtOAc 
gave 1- (4-methoxyphenyl) -3-methylcarboxylate-lH-pyrazole-5- 
(4 '-pyrrolidinocarbonyDanilide (38 mg, 85% yield) . ESMS 
(M+Na)+ m/z: 471. 

EXAMPIiE 47 

1- (4 ' -Chlorophenvl) -B-methvl-lH-tyvrazole-S- E ' -^^^TiQstilfonvl- 
n, IM -blplien-4-vl>rarboTfvain1de 

This coir^ound was prepared by the same methodology described 
for EXAMPLE 1 with 4^chlorophenyl hydrazine • HCl substituted 
for phenyl hydrazine- There was obtained 1- (4 ' -chlorophenyl) - 
3-methyl-lH-pyrazole-5- [ (2 • -aminosulfonyl- [1 , 1 ' ] -biphen-4- 
yDcarboxyamide; HRMS (M+H) + : calc. 467.094465; found 
467.093532. 

EXAMPLE 48 

1- (4 ' -Chlorophenvl) -3^met:hvl-lH-PvrazolQ-5- T (2 ' -aminosttlf onvl- 
ri-pvridvl-1 ' ->phenvn -4'- vl^ca3rbo-iryaT'^4fi 
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This compound was prepared by the same methodology described 
for EXAMPLE 8 with 4 -chlorophenyl .hydrazine- • HCl substituted- 
for phenyl hydrazine and 2-amino-5- {2-N-t- 

butylaminosulfonylpheny] ) pyridine was used in the coupling 
step. There was obtained the title compound; HRMS (M+H) + : 
calc. 468.089714; found 468.088873. 

EXAMPLE 49 

1- (3 ' ,4 ' -Dichloro phenvl) -3-met:hvl-lH-pvra2ole-5-f (2 ' - 
aminomil fonyl- Tl. 1' 1 -biphe n-4-vl)csarboxvamlda 

This confound was prepared by the same methodology described 
for EXAMPLiE 1 with 3 , 4-dichlorophenyl hydrazine • HCl 
substituted for phenyl hydrazine. There was obtained the 
title compound; HRMS {M+H)+2 calc. 501.055493; found 
501.053920. 

EXAMPI^E 50 

1- (3 ' -Chlorophenyl) -3-methvl-lH-pvr a zolQ-5- r f 2 » -^m^ r^r^ suif pnvl. 
ri> 1 ■ 1 " bipheii->4-vl)car bQ3rYaTri-iH£> 

This compound was prepared by the same methodology described 
for EXAMPLE 1 with 3 -chloropheny 1 hydrazine • HCl substituted 
for phenyl hydrazine. There was obtained the title compound; 
HRMS (M+H)+: calc. 467.094465; found 467.091517. 

EXAMPLE 51 

2-AmiTio--4-T>hfmvl^5- r f^. » -^Tn-{T,r.» ul£oiivl- n, 1 » 1 -blpheT%-4^ 
Yl ) ami nonarbonvn thiazQl^ 

2-itoiino--4-p*ionyl.5-carboet:lioxythiazole: To a solution of 
ethyl 3-phenyl-3-oxopropionate (5.0 g, 26.0 mmol) in 100 mL of 
acetonitrile was added hydroxy ( tosyloxy) iodobenzene (11.2 g, 
28.6 mmol) . The resulting suspension was stirred at 65** C for 
Ih at which time the reaction was a homogeneous solution. 
Thiourea (2.2 g, 28.6 mmol) was added and stirring was 
continued at 65° C for 2 h. The mixture was cooled and 
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concentrated, and the residue was taken up in ethyl acetate, 
washed with saturated aq NaaCOa and brine, dried (MgS04) and 
concentrated. The residue was triturated. with ethyl ether to 
afford 4.9 g (70%) of the title compound as a yellow solid. 
5 1h NMR (CDC13) d 7.65 (m, 2H) , 7.39 (m, 3H), /=i.98 (broad s, 
2H) , 4.18 (q, 2H), 1.22 (t, 3H) . 

2-Amixio-4-plienyl-5- [ (2 • -tert-butylaminosulf onyl- [1, 1 • ] -biplien- 
4-yl)ainixiocarbonyl] thiazole: To a solution of (2*-tert- 

10 butylaminosulfonyl- [1, 1 • ] -biphen-4-yl)ainine (0.68 g, 2.22 
mmol) in 15 mL of methylene chloride at 25^ C was added 
trimethylaluminum (3.3 mL of a 2.0 M solution in toluene, 6.68 
mmol) dropwise. The resulting solution was allowed to stir 
until no more gas evolution was observed 15 min) . To this 

15 solution was added 2-amino-4-phenyl-5-carboethoxythiazole 
(0.30 g, 1.11 mmol) in 5 mL of methylene chloride. The 
resulting solution was stirred at 40^ C for 16 h and then was 
cooled to 250c and quenched by the addition of saturated aq 
NH4CI. After diluting with ethyl acetate, the organic layer 

20 was washed with 10% aq HCl, saturated aq NaHCOa and brine, 
dried {MgS04) and concentrated in vacuo. The residue was 
purified by flash chromatography (elution with 1:1 
hexanes/ethyl acetate) to afford 0.3 g (54%) of the title 
compound as a solid. MS (ESI) 507.1 (M+H) + . 

25 

2-Amino-4-phenyl-5- [ (2 • -aminosulf onyl - [1^1'] -bxphen-4- 
yl)amiziocaz:bonyl] thiazole: A solution of 2-amino-4-phenyl-5- 
[ (2 ■ - tert-butylaminosulf onyl- [1,1*] -biphen-4- 
yDaminocarbonyl] thiazole (80 mg, 0.16 mmol) in 3,mLi of 

30 trif luoroacetic acid was stirred at reflux for 20 min and then 
was cooled to ambient temperature and concentrated in vacuo. 
The residue was purified by prep HPLC (C18 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 50 mg (71 %) of the title compound as a 

35 white powder. MS (ESI) 451.0 (M+H) + i 
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EXAMPIiE 52 

2-Chloro-4"T>lieiivl ->5- T (2 ' - ^ni riogn if onvl- CI. I'l -bipheii-4- 

2^ Cliloro-4-phenyl-.5- C (2 • - tez-t-butylaminosulf onyl- [1, 1 • ] - 
biphen-4-yl)aminocarbonyl]t:liiazole: To a solution c>f copper 

(II) chloride (54 mg, 0.4 inmol) in 5 mL of acetonitrile was 
added tert-butyl nitrite (42 mg, 0.4 nrniol) : The mixture was 
warmed to SO^'c and then there was added 2-amino-4-phenyl-5- 

C (2'-tert-butylaminosulfonyl-[l,l' ] -biphen-4- 
yDaminocarbonyl] thiazole (200 mg, 0.4 mmol) . Stirring at 
80"*^ was continued for 1 h, at which time gas evolution had 
ceased- The reaction was cooled to ambient temperature, 
diluted with ethyl acetate, washed with 10% aq HCl, saturated 
aq NaHCOa and brine, dried {MgS04) and concentrated to afford 
0.2 g (95 %) of the title con^und which was used without 
purification. MS (ESI) 526.1/528.0 (M+H)+. 

2-Chloro-.4-pl1enyl-.5- [ (2 • -aminosulf onyl- [1, 1 • ] -bxphen-4- 
yl)axitiziocarl>onyl] thiazole: A solution of 2-chloro-.4-phenyl-5- 
1(2'- tert-butylaminosulf onyl- [1,1'] -biphen-4- 
yDaminocarbonyl] thiazole (100 mg, 0.19 mmol) in 5 mL of 
trifluoroacetic acid was stirred at reflux for 20 min and then 
was cooled to ambient temperature and concentrated in vacuo. 
The residue was purified by prep HPLC (CIS reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 50 mg (56 %) of the title compound as a 
white powder. MS (ESI) 469.9/471.9 (M+H)+.' 

2-Amii^o-4- r3- fbromo) -4- Cfluoro) ^phenvll -S- r / »^«^4^r. q ttifQ»vi, 

Methyl 3- [3- (bromo) -4- (f lucre) -phenyl] -3-oxopropionate5 To a 

suspension of sodium hydride (1.1 g of 60% suspension in 
mineral oil, hexane-washed, 27.6 mmol) in 50 mL of 
tetrahydrofuran was added dimethyl carbonate (2.3 mL, 27.6 
mmol) and 3 ' -bromo-4 ' -f luoroacetophenone (3.0 g, 13.8 mmol). 
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The resulting suspension was stirred. at 65°. C for 1 h and then 
was cooled to room temperature. The reaction mixture was 
diluted with ethyl acetate and washed with -water and brine, . , " 
dried (MgS04) concentrated in vacuo. The residue was 

5 purified by flash chromatography (elutiori with 3:1 

hexane/ethyl acetate) to afford 1.0 g (26 %) of the title 
compovmd. NMR (CDCI3) (data for keto tautomer) 5 8,15 (dd, 
IH) , 7.87 (m, IH), 7.2 (m, IH) , 3.95 (s, 2H) , 3.73 (s, 3H) . 

10 2-iUiiiiio-4-[3-(bromo)-*4-(£luoro)^plienYl]-5-. 

carbom e t h o a ^^hiazole : Following the procedure described in 
EXAMPLE 51, methyl 3- [3- (bromo) -4- (f luoro) -phenyl] -3- 
oxopropionate (1.0 g, 3.66 mmol) was converted into 0.6 g (50 
%) of the title compound. NMR (CDCI3) 5 7.97 (m, IH) , 7.90 

15 (broads, 2H) , 7.68 (m, 2H) , 3.61 (s, 3H) . 

2-Amino-4- [3- (bromo) -4- (fluoro) -phenyl] -5- [2'-amlnosulfonyl- 
11^1"] -bxphen- 4 -yl ) aialnocaxbony 1 ] thiazole : Fo 1 1 owing the 
procedures described in EXAMPLE 51, 2-amino-4- [3- (bromo) -4- 

20 (f luoro) -phenyl] -5-carbomethoxythiazole (0.25 g, 0.75 mmol) 
was converted into the title confound as a white powder 
following HPLC purification. NMR (CDCI3) S 9.95 (s, IH), 
7.98 (d, IH), 7.94 (dd, IH) , 7.65-7.55 (m, 3H) , 7,50 (d, 2H) , 
7.36 (mlH), 7.30-7.25 (m, 3H) , 7.18 (s, 2H) . MS (ESI) 

25 546.9/548.8 (M+H)+. 

EXAMPLE 54 

a-Ami T10-4- r4-f J,^QroplienYl] -5- [ (2 ' -ami nosulf anyV [1,^ 1 ' ] -biphen- 

30 

Following the procedures described in EXAMPLE 51, 4'- 
f luoroacetophenone was converted into the title compoxind, 2- 
amino-4- [4-f luorophenyl] -5- [2 ' -aminosulf onyl- [1,1'] -biphen-4- 
yDaminocarbonyl] thiazole. NMR (CDCI3) 6 (9.82 (s., IH) , 

35 7.98 (d, IH) , 7.65-7.60 (m, 2H) , 7.58-7.52 (m, 4H) , 7.25 
(m,3H), 7.20-7.13 (m, 4H) . MS (ESI) 468.9 (M+H)+. 
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EXAMPI.E 55 

2-AiniTio->4- ra-bromopliQii vll ^5- T (2 ' -aminosulf onvl- Tl. 1 M -biphen- 

A-yl ) am-i nocairbonvl 1 thiazole 

Following the procedures described in FXAMPLE 51, 3'- 
bromoacetophenone was converted into the title compound, 2- 
ainino-4- [3-bromophenyl] -5- [2 ' -aminosulf onyl- [1, 1 • J -biphen-4- 
yDaminocarbonyllthiazole. NMR (CDCI3) 6 (9.95 (s, IH) , 

7.98 (d, IH), 7,81 (s, IH), 7.60-7.45 (m, 6H) , 7.30-.7.22 
(in,4H), 7.18 (broad s, 2H) , 5.4 (broad s, 2H) . MS (ESI) 
528.8/530.8 (M+H)+. 

EXAMPLE 5g 

^->Qaoro-4-> r3-bro!moplienvn -5- T f 2 » -am^ T.<^« ul£onvl- ri. 1 » 1 -h>4p >n^n- 

4 ->vl ) am inocarbonvl 1 thxazolQ 

Following the procedures described in EXAMPLE 52, 2--amino-4- 
[3-bromophenyl] -5- [2 ' tert-butyl-aminosulfonyl - [1, 1 • ] -biphen-4- 

yDaminocarbonyl] thiazole was converted into the title 

compound, 2-chloro-4- [3-bromophenyl] -5- [2 ' -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4 -yl ) aminocarbonyl ] thiazole . MS ( ESI ) 

547.9/549.8 (M+H)+. 

EXAMPI,E 57 
(methvlt: hio)pvirazole-5>cayhQ3gam< r^o 

Ethyl K-(4-m6thoxyphenyl) glycine: To a solution of 15.00 g 
(122 mmol) of p-anisidine in 100 mL of under N2 was added 

23.50 g (141 mmol) of ethyl bromoacetate arid 14.95 g (141 
mmol) anhydrous sodixam carl^onate. The mixture was heated to 
70*'C for 16 hours and then cooled to room temperature. Water 
(500 mL) was added and the mixture stirred vigorously until a 
precipitate formed. The solid was collected and washed with 
100 mL water, then dried in vacuo to give 19.59 g (88%) of the 
desired compound as a grey solid. NMR (CDCI3) : 5 6.81 (d, J 

= 8,8, 2H); 6.579 (d, J = 8.8, 2H) ; 4.24 (q, J = 7.0, 2H) ; 
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4.10 (s, IH) ; 3.86 (s, 2H) ; 3.75 (s, 3H) ; 1.28 (t, J = 7.0, 
3H) . 

N- ( 4 -Me thoxyphenyl) glycines To a solution of 19.59 g (108 
5 ramol) of ethyl N- (4-methoxyphenyl) glycine in 100 rnL of THF 
under N2 was added 5.44 g (130 mmol) of lithium hydroxide 
monohydrate in 25 itiL water. After 15 hours, the mixture was 
reduced to 1/2 the original volume in vacuo and then acidified 
with concentrated hydrochloric acid to ph 3 and a precipitate 
iO formed. The solid was collected and washed with 100 mL water, 
then dried in vacuo to give 9.92 g (51%) of the desired 
compound as a off-white solid. NMR (CDCI3) : 5 6.68 (d, J = 

8,8, 2H); 6:49 (d, J = 8.8, 2H) ; 3.73 (s, 2H) ; 3.64 (s, 3H) ; 
2.49 (br s, 2H) . 

15 

N-(4-Methoxyplienyl)-N-nltrosoglycine: Sodium nitrite (3.97 g, 
57.5 mmol) in 10 mL of water was added to a suspension of N- 
(4-methoxyphenyl) glycine (9^92 g, 54.7 mmol) in 50 mL of water 
\ander N2. This was allowed to stir at room temperature until 

20 solution clarified, about 6 hours. The solution was acidified 
with concentrated hydrochloric acid to pH 3 and a precipitate 
formed. The solid was collected cuid washed with 50 mL water, 
then dried in vacuo to give 11.50 g (100%) of the desired 
compound as a white solid. NMR (CDCI3) : 5 7.17 (d, J = 8.8, 

25 2H) ; 6.70 (d, J = 8.8, 2H) ; 4.30 (s, 2H) , 3.56 (s, 3H) , 2.29 
(br s, IH) . 

l~(4«*Mei:ho3q^phei3Qrl)-4-oaQr*l#2,3-oxadiazole^ N-(4- 
methoxyphenyl)-N-nitrosoglycine (11.50 g, 54.7 mmol) was 

30 dissolved in 100 mL of acetic anhydride and heated to 70°C for 
14 hours. The reaction mixture was cooled and then poured 
into 300 mL of ice-water. After stirring for 30 minutes to 
decoinpose the excess acetic anhydride, the reaction mixture 
was filtered to provide 10.50 g (100%) of a clear, thick oil. 

35 NMR (CDCI3): 5 7.65 (d, J = 9.2, 2H) , 7.08 (d, J = 9.2, 2H) , 

6.63 (s, IH), 3.91 (s, 3H) . MS (NH3-CI) m/z 193.3 (M+H)*. 
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l-O-Cyanophonyl) -4-03£y-5-iiiethyltliio-l,2,3-oxadiazole; 1- (4- 

met:hoxyphenyl)-4-oxy-l,2,3-oxadiazole (2.03 g, 10.6 mmol) was 
dissolved in 26 xuL of dry .DMSO and cooled fco 0"C. Acetyl 
chloride (1.66 g, 21.1 mmol) was added very slowly via syringe 
below the surface of the liquid under Nj. The reaction 
mixture was allowed to stir at room temperature for 14 hovirs. 
The reaction mixture was diluted with 100 mL EtjO and washed 
twice with 25 mL saturated aqueous NaHCOj then three times 
with 25 mL water to remove the DMSO. The organic extract was 
dried with MgS04 and concentrated in vacuo to give 1.83 g of a 
red solid which was used without further purification. MS 
(NH3-CI) m/z 239.2 (M+H)*. 

Metl^l 1- (4-inetliox;yphenyl ) -3>inat:lvlt:liio-pyrazole-5- 
carboaqrlates The crude 1- (4-methoxyphenyl) -4-oxy-5- 
methylthio-l,2,3-oxadiazole (1.83 g, 7.68 mmol) and methyl 
propriolate (6.45 g, 76.8 mmol) were dissolved in 10 mL of 
CH2CI2 and the quartz reaction vessel purged with N2. The 
reaction mixture was irradiated in a Rayonet RPR-100 
photochemical reactor for 14 hours. The crude product was 
concentrated in vacuo and then chroma tographed with 20% 
EtOAc/hexanes on silica to provide 1.06 g (49%) of a yellow 
solid. NMR (CDCI3) : 5 7.33 (d, J = 8.8, 2H) ; 6.95 (d, J = 

8.8, 2H); 6.89 (s, IH) ; 3.85 (s, 3H) ; 3.78 (s. 3H) ; 2.55 (s, 
3H) . MS (NH3-CI) m/z 279.2 (M+H)*. 

N-(2'-l:-But:yla]iiisosul£onyl- [1, 1' ] -biphen-4-yl) -1- (4- 
iiie«K»iart>hexvl)-3-iiiothylUxio-pyra2olei-5-carbo^ Trimethyl 
aluminum (1.4 ml., 2.0 M in heptane, 2.8 mmol) was added to 2'- 
t-butylaminosulfonyl-4-amino-tl,l']biphen-4-yl (215 mg, 0.71 
mmol) in CH2CI2 (5 mL) . After stirring at room ten^ under N2 
for 75 minutes, a solution of methyl 1- (4-methoxyphenyl) -3- 
methylthio-pyrazole-5-carboxylate (197 mg, 0.71 mmol) in 
CH2CI2 (2 mL) was added and the resulting solution stirred 70 
hoiirs.. The reaction was quenched carefully by dropwise 
addition of IM HCl, diluted with H2O, and extracted into 
ai2Cl2. The organic layer was dried over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on silica 
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gel (30-40% EtOAc/hexanes) to yield, the desired product (357 . 
mg, 92%). NMR (CDCI3) : 5 8.14 (d, IH, J = 7.7), 7.50 (m, 

9H), 7.27 (m, IH) , 7.01 (d, 2H, J = 8.8), 6.83 (s, IH) , 3.87, 
(s, 3H), 3.57 (s, lH)/2.59 (s, 3H) , 1.01 (s/9H) . 

N- (2 ' -Aminosulfonyl- [i, 1 ' ] -biphen-4-yl) -1- (4-iaetlioKyphenyl) -3- 
met:hyltlilo-pyrazole- 5 -carboxaioide : N - ( 2 ' - 1 - 

butylaininosulfonyl- [1, 1' ]biphen-4-yl) -1- (4-xnethoxyphenyl) -3- 
methylthio-pyrazole-B-carboxamide (328 mg, 0.60 mmol) was 
stirred, in TFA (5 mL) for 17 hours. The solvent was 
evaporated and the crude product chromatograpHed on silica gel 
(50% EtOAc/hexanes) to yield a yellow solid (267 mg, 91%) . ^ 
NMR {CDCI3) : 5 10.62 (s, IH) , 7.98 (dd, IH, J = 7.7, J* = 
1.5), 7.62 (d, 2H, J = 8.8); 7.55 . (m, 2H) , 7.30 (m, 5H) , 7.22 
(s, 2H), 6.98 (m, 3H) , 3.76 (s, 3H) , 2.51 (s, 3H) . 

EXAMPLE 58 

1- (4-Met:hoxvDhenvl) -3- (methvlsulf onvl) -N- ( 5 - ( 2 * - 
metAvlsttlf onvlphenvl ) pvriird.d-2-vll Pvrazole^S^carboxaiaide 

2'-Metiqrltlilopliex]ylboronlc acid: 2'Bromothioanisole (29.0 g, 
143 inmol) was dissolved in dry THF (400 mL) and cooled to 
-75''C, n-BuLi (62.0 mL, 2 . 5 M in hexane, 155 mmol) was added 
over 50 minutes. After stirring 25 minutes, triisopropyl 
borate (46 mL, 199 mmol) was added over 35 minutes . The cold 
bath was removed and the reaction was stirred at room temp for 
16 hours . The resulting solution was cooled in an ice 
bathours, and 6 M HCl (100 mL) was added. This mixture was 
stirred at room texrp 5 hours and concentrated to about half ..of 
the original volume. The concentrated solution was 
partitioned between Et2Q and water. The organic layer was 
extracted with 2 M NaOH, which was subsequently reacidif ied 
with 6 M HCl cmd extracted several times back into Et20. 
These Et20 washes were dried over Na2S04, filtered, and 
evaporated to yield a beige solid (20.4 g, 85%) . NMR 
(CDCI3): 5 8.01 (dd, IH, J = 7.3, J' =1.4), 7.53 (dd, IH, J = 
7.7, J- = 1-1), 7.43 (td, IH, J= 7.3, J' =1.8), 7.34 (td, 
IH, J = 7.3, J' =1.5), 6.22 (s, 2H) , 2.50 (s, 3H) . 
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2- [Bis ( tert-butoacycarbonyl ) amino] -5-bramopyrimidine : Sodiiom 
hydride (5.06 g, 60%, 127 iranol) was added in 2 portions to 2- 
amino-S-bromopyrimidine (10.0 g, 57 mmol) in dry THF {500 mL)' 
5 at O'^C. After stirring 30 minutes, di-t-butyl dicarbonate 
(27.6 g, 126 mmol) was added. The resulting mixture was 
refluxed 17 hours, quenched carefully with water, and 
concentrated. The concentrated mixture was diluted with EtOAc 
and extracted with water. The combined aqueous layers were 
10 extracted with EtOAc. All of the organic layers were 

combined, dried over Na2S04, filtered, and evaporated. The 
crude product was chromatographed on silica gel (10-15% 
EtOAc /hexanes) to yield the desired product (15.48 g, 72%). 
(CDCI3): 8 8.78 (s, 2H), 1.47 (s, 18H) . 

15 

2- [Bis (tert-butoxycarbonyl) amino] -5- (2 • -methyltbiopliexiyl) 
pyrimidines 2- [Bis (tert-butoxycarbonyl) amino] -5- 
bromopyrimidine (2.00 g, 5.3 mmol) was dissolved in benzene 
(130 mli) . 2-methylthiophenylboronic acid (2*24 g, 13.3 mmol), 
20 aq. sodium carbonate (13 mL, 2.0 M, 26 mmol), tetrabutyl 
ammoniiim bromide (86 mg, 0.26 mmol), and 

bis (triphenylphosphine) palladium (ID chloride (190 mg, 0.27 
mmol) were added, and the resulting mixture was first purged 
with vacuum and argon, then refluxed 17 hours. The cooled 

25 mixture was diluted with EtOAc and water. The layers were 
separated, and the organic was dried over Na2S04, filtered, 
and evaporated. The crude product was chromatographed on 
silica gel (50% EtOAc /hexanes ) , evaporated, and 
chromatographed a second time on silica gel (30-50% EtOAc / 

30 hexanes) to yield the desired product (2.13 g, 96%) . NMR 
(CDCI3): 5 8,81 (s, 2H), 7.41 (m, 2H) , 7.25 (m, 2H) , 2.39 (s, 
3H), 1.49 (s, 18H). 

2- [Bis (tert-butoxycarbouyl} amino] -5- (2 • -methyl sulfonylphenyl) 
35 pyrimidine: 2- [Bis (tert-butoxycarbonyl) amino] ~5- (2 • - 

methylthiophenyDpyrimidine (2.13 g, 5.1 mmol) was dissolved 
in MeOH (20 mL) and cooled to O^^C. In a separate beaker, a 
solution of Oxone (5.49 g) was generated by dilution to 27 mL 
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with water. A portion of this solution (17 itiL, 5.6 mmol) was 
removed and adjusted to pH 4.2 with sat. Na3P04 solution (4.7 
niL) . This mixture was added to the reaction and stirred 23 
hours at room temp. The resulting mixture was diluted with 
water and extracted with CHCI3 . The organics were combined, 
washed with water and brine, dried over Na2S04 , filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (50-100% EtOAc/hexanes) to yield the sulfone (1.28 g, 
56%). NMR (CDCI3) : 5 8.81 (s, 2H) , 8.28 (dd, IH, J = 7.6, 

J' =1.4), 7.72 (m, 2H)/7.39 (dd, IH, J =7.3, J' =1.4), 
2.76 (s, 3H) , 1.50 (s, 18H) . ^ 

2-Amino-5- (2 • -metifaylsulf onylphenyDpyrimidine hydrochlox-ide : 

2- [Bis (tert-butoxycarbonyl) amino] -5 - (2 • -methylsulf onylphenyl) 
pyrimidine (1.28 g, 2.8 mmol) was suspended in HCl/dioxane (10 
mL, 4.0 M) and stirred 20 hours at room temp. The resulting 
mixture was triturated with Et20 and filtered to yield a white 
solid (772 mg, 95%). NMR {CDCI3 + few drops MeOD) : 5 8.53 

(s, 2H) , 8.22 (dd, IH, J = 7.7, J' = 1.8), 7.77 (m, 2H) , 7.40 

(dd, IH, J = 7.4, J' = 1.5), 2.94 (s, 3H) . 

Met:hyl 1- (4-inetaio3OT>liexiyl) -3-inot:hylsulfonyl-pyrazole-5- 
carboxylate: M-CPBA (1.18 g, 57-86%, minutes. 3.9 mmol) was 
added to methyl 1- (4-methoxyphenyl) -3 -methyl thio-pyrazole-5- 
carboxylate (434 mg, 1.6 mmol) in CH2CI2 (40 mL) and stirred 
at room temperature for 24 hours. Additional m-CPBA (600 mg, 
57-86%, minutes. 1.9 mmol) was added and stirred 2 .5 days. 
The reaction was extracted with sat\arated Na2S03 and saturated 
NaHCOa. The organic layer was dried over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (40% EtOAc/hexanes) to yield the desired product (416 mg, 
86%). NMR (CDCI3) : 5 7.46 (s, IH) , 7.36 (d, 2H, J = 8.8), 

6.99 (d, 2H, J = 8.8), 3.87 (s, 3H) , 3.84 (s, 3H) , 3.26 (s, 
3H) . . 

1- (4-MetlioaQrpbenyl) -3-inetfaylsul£onyl--pyrazole-5-^carboKyllc 
acid: A solution of lithium hydroxide (1.3 mL, 1.0 M, 1,3 
mmol) was added to a suspension of methyl 1- (4-methoxyphenyl) - 
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3-methylsulfonyl-pyra2ole-5-carboxylate (272 mg, 0.88 mmol) in 
MeOH (10 mL) and stirred at room temperature 17 hours. The 
resulting mixture was concentrated and pairtitioned between 
EtOAc and HjO. The organid: extracted was removed, and the • 
aqueous extract was acidified v.'ith IM HCl ahd extracted twice 
with EtOAc. The organic extracts from this extract-ion were 
combined, dried over NajSOi, filtered, and evaporated to yield 
product (266 mg) . NMR (CDCI3 + few drops MeOD) : 5 7.45 (s, 

IH), 7.38 (d, 2H, J = 9.2), 6.96 Xd. 2H, J = 9.2), 3.86 (s, 
3H), 3.25 (s, 3H) . 

1- (4~Het:lioixypheiiyl) -3- (inet:hyl8ul£oi]yl ) -N- (5- (2 

inothylsulfonylphei:^l)pyriaiid-2-yl)pyrazole-5-carbo3eainide» 

Oxalyl chloride (120 fil, 1.4 mmol) and dry DMF (2 drops) were 
added at room temperature to 1- (4-methoxyphenyl) -3- 
methylsulfonyl-pyrazole-5-carboxylic acid (262 mg, 0.88 mmol) 
in dry CHjClj (5 mL) and stirred 2 hours under N2 . The 
resulting solution was evaporated and placed briefly under 
high vacuum before redissolving in CH2CI2 (2 mL) . This 
solution was added over a few minutes to a mixture of 2-amino- 
5-(2'-methylsulfonylphenyl)pyrimidine hydrochloride (253 mg; 
0.89 mmol) and 4 -dimethylaminopyridine (270 n^, 2.2 mmol) in 
CH2CI2 (3 mL) . The resulting solution was stirred at room 
temperature under N2 for 23 hours, diluted with CH2CI2, 
extracted with HjO, dried over Na2S04, filtered, and 
evaporated. The crude product was chroma tographed on silica 
gel (75-100% EtOAc /hexanes) to yield an in5>ure white solid, 
which was taken up in toluene and filtered to yield clean 
product (191 mg, 41%) . NMR (CDCI3) : S 8.65 (s, 2H) , 8.62 

(s, IH), 8.24 (d, IH, J = 7.0), 7.71 (m, 2H) . 7-47 (d, 2H, J = 
8.8), 7.39 (s, IH), 7.33 (d, IH, J = 6.6). 6.98 (d, 2H, J = 
8.8), 3.85 (s, 3H), 3.30 (s, 3H) , 2.80 (s, 3H) . 

EXAMPi:.E 59 
(gigtehylsUlf onvl ) -lH-Pirragola-5-ei>^rh»»ff Tn< 
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N- (2 • -t-Butylaminosulf onyl- [1, 1 • 1 ^biphen-4-yl) -1- (4- 
xnetJioxyphenyl) -3- (met:hylsul£onyl) -IH-pyrazole-S-carboxamides 

Trimethyl aliiminimi (930 2.0 in heptane, 1.86 inmol) was ^ 

added to 2 ' -t-'butylaininosulfonyl-4-ainirio- [1, 1' ]biphen-4-yl 
5 (142 mg, 0.47 iranol) 'in GH2CI2 (5 mL) . After stirring at room 
temperature under N2 for 60 minutes, a solution of .methyl 1- 
(4-methoxyphenyl) -3 -methylsulf onyl-pyrazole-5-carboxylate (145 
mg, 0.47 mmol) in CH2CI2 (2 mL) was added and the resulting 
solution stirred for 51 hours. The reaction was quenched 

10 carefully by dropwise addition of 0.1 M HCl, diluted with HjO, 
and extracted twice into CH2CI2. The organic layer was dried 
over Na2S04, filtered, and evaporated to yield the desired 
product (277 mg, 100%). NMR (CDCI3) : 5 8.21 (bs, IH) , 8.16 

(dd, IH, J = 7.6, J' = 1.1), 7.57 (m, 3H) , 7.46 (m, 5H) , 7.39 

15 (s, IH) , 7.27 (d, IH, J = 7.3), 6.99 (d,2H, J = 8.8), 3.86 
(s, 3H), 3.31 (s, 3H) , 1.03 (s, 9H) . 

N- (2 • -Aminosulfonyl- [1, 1 • ] -biphen-4-yl) -1- (4-ziiet:hoacyplieziyl} -3- 
(me^hylsulf onyl) -lH-pyrazole^5-carboxamido s N- ( 2 • - 1- 

20 butylamino-sulf onyl- [1, 1 • ] -biphen-4-yl) -1- (4-methdxyphenyl) -3- 
(methylsu^fonyl)pyrazole-5-carboxamide (274 mg, 0.47 mmol) was 
stirred in TFA (5 mL) for 74 hours. The solvent was 
evaporated- The crude product was recrystallized from CHCI3 
to yield a white solid (236 mg, 95%) . NMR (CDCI3 + few 

25 drops MeOD) : 5 8.13 (d, IH, J = 7.7), 7.67 (d, 2H, J = 8.4) , 
7.59 (t, IH, J = 6.3), 7.46 (m, 6H) , 7.32 (d, IH, J = 8.5), 
7.00 (d, 2H, J = 9.2), 3.86 (s, 3H) , 3.31 (s, 3H) . 

ESCAMPLE 60 

30 Mr- r4-Ben zovlPvrirolidino) -1- (4->meth o3gvpheirvl^ -3- ^methvltAio) - 

lH-pvrazole-5 -carboxamidle 

1- ( 4-M6^oaq^lienyl ) -3 *me1:hyl^lilo-lH-pyrazol6-5-carboKyllc 
acid: A solution of lithium hydroxide (4.5 mL, 1.0 M, 4.5 
35 mmol) was added to a suspension of methyl 1- {4-methoxyphenyl) - 
3-methylthio-lH-pyrazole-5"Carboxylate (840 mg, 3.0 mmol) in 
MeOH (30 mL) and stirred at room tempera tureerature for 21 
hours. The resulting mixture was concentrated and partitioned 
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between EtOAc and H2O. The organic layer was removed, and the 
aqueous layer was acidified with IM HCl and extracted twice 
with EtOAc. The combined orgeuiic extracts were dried over 
Na2S04, filtered, and evaporated to yield clean product (784% 
mg, 9S%) . NMR {CDCI3) : 5 7.33 (d, 2H, J = 8-4), 6.97 (s, 

IH) , 6.95 (d, 2H, J = 8.4) , 3.85 (s, 3H) , 2.55 (s, . 3H) . 

N- (4-Benzoylpyrxolidino) -1- (4-2net:hQx;yphenyl) -3- (methylthio) - 
IH-pyrazole-S-carboacamlde: Oxalyl chloride (140 ^1, 1.6 mmol) 
and dry DMF (2 drops) were added at room temperature to l-(4- 
methoxyphenyl) -3 -methyl thio-lH-pyrazole-5-carboxylic acid (275 
mg, 1.0 mmol) in dry CH2CI2 (8 mL) and stirred for 100 minutes 
under N2 . The resulting solution was evaporated and placed 
briefly xinder high vacuum before redissolving in CH2CI2 (8 
mL) . ( 4 -aminobenzoyl) pyrrolidine (198 mg, 1.0 mmol) was added^ 
followed by 4-dimethylaminopyridine (190 mg, 1.6 mmol) . The 
resulting mixture was stirred at room temperature for 17 
hours, diluted with CH2CI2, and extracted with H2O. The 
aqueous extract was extracted with CH2Cl2# the combined 
organic extracts were extracted with brine. The organic layer 
was dried over Na2S04, filtered, and evaporated. The crude 
product was chromatographed on silica gel (75-100% 
EtOAc /hexanes) to yield the desired product (464 mg, 100%) , 

NMR {CDCI3): 5 7,91 (bs, IH) , 7.44 (s, 4H) , 7.39 (d, 2H, J = 
8.8), 6.97 (d, 2H, J = 8.8), 6.83 (s, IH) , 3.84 (s, 3H) , 3.62 

(t, 2H, J = 6.6), 3.42 (t, 2H, J = 6.6), 2.57 (s, 3H) , 1.91 

(m, 4H) . 

EXAMPLE 61 

1" { 4 - MetJioxvplienvl ) -N- ( 5- f 2 ' -methvlaulf onvlphenvl ) rav ^^ ^-8 - 
vl) -3- (nift^^Y'^ ^ h±o> -lH-tyvrazole-5-carbo y:^^i^i* 

1- (4-Met:hoxypheziyl) -N- (5- (2 • -methylsul£onylpheziyl)p3rrixiild--2-- 
yl) -3- (metihyltaiio) -IH-pyrazole-S-carlxxxamide : Trimethyl 
aluminum (1.5 mL, 2.0 M in heptane, 3.0 mmol) was added to 2- 
amino-5- ( 2 ' -methylsulf onylphenyl ) pyrimidine hydrochlpride (208 
mg, 0.73 mmol) in CH2GI2 (5 mL) . After stirring at room 
ten^erature under N2 for 75 minutes, a solution of methyl 1- 
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{4-met:hoxyphenyl ) -3 -methyl thio-lH-pyrazole-S-carboxylate (203 
mg, 0,73 mmol) in CH2CI2 (2 mL) was added and the resulting 
solution stirred for 70 hours. The reaction was quenched 
carefully by dropwise addition of IM HCl/ diluted with IM HCl, 
5 and extracted into CH2CI2 The organic layer was dried over 
Na2S04, filtered, and evaporated. The crude product was 
chromatographed on silica gel (50-100% EtOAc/hexanes) to yield 
the desired product (101 mg, 28%) • This material was combined 
with 19 mg from another reaction and purified by preparative 
10 HPLC on a C-18 reversed-phase column (30-100% MeCN/H2O/0 . 05% 
TFA) to yield a white powder (111 mg) . NMR (CDCI3) : 5 8. .67 
(s, 2H), 8.24 (d, IH, J = 7.3), 7.71 (m, 2H) , 7.44 (d, 2H, J = 
9.1) , 7.33 (d. IH, J = 8.4) , 6.96 (d, 2H, J = 9.2) , 6.86 (s, 
IH) , 3.84 (s, 3H), 2.79 is, 3H) , 2.59 (s, 3H) . 

15 

E3CMflPI,E 62 

{4-BenzovlTyvTrrolidino> -1- C4"ni et:ho3CVPhenvl> ■-3- 
(methvlaulf omrl) "IH^-iavrazole-'S-carboxamidQ 

20 N- {4-Beiizoylpyrr-olidino) -1- (4-metlioxyphenyl) -3- 

(]neU]ylsul£oi^l)-lH-pyi:azole-5-caarboxaiiiide: N-(4- 
benzoylpyrrolidino) -1- (4-methoxyphenyl) -3- (methyl thio) -IH- 
pyrazole-5-carboxamide (200 mg, 0.46 mmol) was dissolved in 
MeOH (6 mlj) . A solution of Oxone (561 mg, 0.91 mmol) in H2O 

25 (3 mL) was added, ^ and the resulting mixture stirred at room 
temperature under Ar for 17 hours. The reaction was diluted 
with H2O and extracted twice with CHCI3. The combined organic 
extracts were dried over Na2S04, filtered, and evaporated. 
The cmde product was purified by preparative HPLC on a C-18 

30 reversed-phase colxomn (10-70% MeCN/H2O/0 . 05% TFA) to yield a 
white powder (200 mg, 93%). NMR (CDCI3) : 5 8.98 (s, IH) , 

7.52 (s, IH), 7.39 (m, 6H) , 6.95 (d, 2H, J= 8.8), 3.84 (s, 
3H) , 3.65 (t, 2H, J = 6.6 ) , 3.41 (t, 2H, J = 6.2 ) , 3.28 (s, 
3H) , 1.93 (iti, 4H) . 

35 

aCftMPLE 63 

f ? ' -^"l^^ wlfonvl- ri> m -biplien-4-vl) -1- r4-met:hoxvphenvll -3^ 
(methoacvinethvll -IH-pvrazole-S-carboacainide 
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&t:hyl 3- (brQiiio(mat:fayl) -1- (4-met:lioxyplienyl) -lH-£^azole-5- 
carboiqrlato and ethyl 3- (dibromomethyl) -1- (4-iiiotli03OThLenYl) - 
IH-pyrazole-S-carboxylate: Ethyl 1- ( 4-methoxyphenyl)--3- 
methyl-lH-pyrazole-5-carboxylate (2.00 g, 7.83.inmol) was 
dissolved in 30 mL CCI4 and N-bromosuccinimide (3.06 g, 17.2 
mmol) and benzoylperoxide (0.02 g, 0.08 iranol) were added. The 
reaction mixture was heated for 48 hours then cooled to room 
teit^erature. The succinimide was filtered away and the 
solvent evaporated. The reaction mixture was chromatographed 
on silica (2 0% EtOAc/hexanes) to give the 0.94 g (36%) of the 
monobromide. NMR (CDCI3) : 5 7.34 {d, J = 8.8, 2H) ; 7.06 (s, 
IH) ; 6.96 (d, J = 8.8, 2H) ; 4.53 (s, 2H); 4.24 (q, J = 7.0, 
2H); 3.85 (s, 3H) ; 1.27 (t, J = 7.0, 3H) . The dibromide (0.34 
g, 10%) was also isolated. NMR (CDCI3) : 5 7.34 (d, J = 9.1, 
2H); 7.31 (s, IH); 6.96 (d, J =9.1, 2H) ; 6.73 (s, IH) ; 4.26 
(q, J = 7.0, 2H); 3.85 (s, 3H) ; 1.29 (t, J = 7.0, 3H) . 

1- (4-M6t:ho3cyplie2]yl) -3- (metboacyxnethyl) -lH-pyrazole-5-carboaiVllc 
acid: Ethyl 3 - (bromomethyl ) -1- ( 4-methoxyphenyl ) -lH-pyrazole-5- 
carboxylate (0.50 g, 1.47 mmol) is dissolved in 12 mL of 0.5 M 
NaOMe in methanol and heated to reflux for 14 hours. The 
reaction mixture was cooled and reduced to 1/10 original 
voliame. The reaction mixture was dissolved in 20 mL of water 
and extracted with EtOAc. The aqueous mixture was acidified 
with IN HCl and extracted with EtOAc to give 0.236 g (61%) of 
desired product. A mixture of ethyl and methyl esters 0.05 
g) was found in the first EtOAc extract. NMR (CDCI3) : S 7.32 
(d, J = 8.8, 2H); 7.11 (s, IH) ; 6.94 (d, J = 8.8, 2H) ; 4.54 
(s, 2H); 3.85 (s, 3H); 3.44 (s, 3H) . 

N- (2 • -t-Butylamlnosulf onyl- [1, 1 • ] -bipben-4-yl) -1- (4- 
methoxyphexiyl) -3- (methcxxyniethyl) -IH-pyrazole-S-carbaxamide: 

Oxalyl chloride (460 mg, 3.6 mmol) and dry DMF (2 drops) were 
added at room temperature to 1- (4-methoxyphenyl) -3- 
(methoxymethyl)-lH-pyrazole-5-carboxylic acid (236 mg, 0.90 
mmol) in dry CH2CI2 (5 mL) and stirred 2 hours under N2. The 
resulting solution was evaporated and placed briefly under 
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high vacuum before redissolving in CH2CI2 (2 mLy . This 
solution was added over a few minutes to a mixture of 2'-t- 
butylaminosulf onyl-4~amino- [1, 1 ' ] -biphen-4-yl (288 mg, 0.945 
mmol) in 5 mL of CH2CI2 . The resulting solution was stirred " 
5 at room temperature under N2 for 23 hours/ diluted with CH2CI2/ 
. extracted with H2O, dried, over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (30% EtOAc/hexanes) to yield an white solid (110 mg, 22%) . 
MS (ESI) m/z 571.0 (M + Na)*. 
10 . 

N- (2 • -Amlnosiilfonyl- [1, 1 • 1 -biphen-4-yl) -1- (4-inet:hoKyphenyl) -3- 
(]netho3cymel:hyl) -IH-pyrazole-S-carboxamide: N-{2*-t- 
Butylaminosulf onyl- [1, 1 • ] -biphen-4-yl) -1- {4~methoxyphenyl) -3~ 
(methoxymethyl) ~lH-pyrazole-5-carboxamide (110 mg, 0.20 mmol) 

15 was dissolved in 5 mL TFA and stirred at room temperature for 
16 hours. The solvent was removed and the product purified by 
preparative HPLG. on a C-18 reversed-phase colijmn (10-90% 
MeCN/H2O/0.05% TFA) to yield a white powder (94 mg, 95%) . 
NMR (CDCI3) : 5 8.15 (d, J= 8.1, IH) ; 7.73 (br s, IH) ; 7.53 

20 (m, 4H) ; 7.43 (m, 4H) ; 7.32 (d, J = 7.3, IH) ; 7,01 (s, IH) ; 

6.96 (d, J = 9.2, 2H) ; 4.59 (s, 2H) ; 4.26 (br s, 2H) ; 3.86 (s, 
3H) ; 3.49 (s, 3H) . HRMS m/z 493.1546 (M + H)*. 

EXAMPIiE 64 

25 r9 » -Jiin4«^piti fr^Ttyi- CI. 1*1 -biplien-4-vl) -1- (4-met:ho3cvplienvl>-3- 

carboinetihoxy-lH-pvrazole>--5--caLrboxainxde 

3-£oriDYl-l-(4-Metli03Qrpliei]Yl)-lH-p!^ acid: 

Ethyl 3 - ( dibromome thy 1 ) - 1 - ( 4 -me thoxypheny 1 ) - IH-pyr azole- 5 - 
30 carboxylate (0.34 g, 0.813 mmol) was dissolved in 2 mL THE and 
lithium hydroxide (34 mg, 0.816 mmol) was dissolved in 0.5 mL 
water and added to the methcuiolic solution. After stirring at 
room tenperature for 16 hours the solvent was evaporated, the 
residue was dissolved in 10 mL of water, acidified with IN HCl 
35 and extracted with EtOAc to give 66 mg (33%) of the desired 
product after evaporation. NMR (CDCI3) : 5 10.06 (s, IH) ; 
7.56 (s, IH) ; 7.40 (d, J =9,1, 2H) ; 7.01 (d, J = 9.1, 2H) ; 
4,54 (s, 2H); 3.88 (s, 3H) . 
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N- (2 • -t-Butylaxnlnosulf onyl- [1^ 1 • ] -biphen-4-yl) -3-f ormyl-l- (4- 
inet:ho3cypliexiyl)-lH-pyxazole-5-carboaca2nide: Qxalyl chloride (20 
mli) and dry DMF (2 drops) were added at room temperature to 3,- 
formyl-l-(4-Methoxyph«nyl)-lH-pi'ra2ole-5-carboxylic acid (66 
mg, 0.25 mmol) in dry CH2CI2 (2 mL) and stirred 2 hours under 
N2. The resulting solution was evaporated and placed briefly 
under high vacuum before redissolving in CH2CI2 (2 mL) . This 
solution was added over a few minutes to a mixture of 2'-t- 
butylaminosulfonyl-4-amino- [1,1' ]biphen-4«yl (51 mg, 0.17 
mmol) in 2 mL of CH2CI2. The resulting solution was stirred 
at room terr^erature xinder N2 for. 23 hours, diluted with CH2CI2, 
extracted with H2O, dried over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (30% EtOAc/hexanes) to yield an white solid (16.2 mg, 
11%). 'h NMR (CDCI3): 5 10.09 (s, IH); 8.16 (d, J = 8.1, IH) ; 
7.77 (br s, IH); 7.56 (m, 3H) ; 7.49 (m, 4H) ; 7.40 (m, IH) ; 
7.25 (m, 2H); 7.04 (d, J = 8.8, 2H) ; 3.89 (s, 3H) ; 3.61 (br s, 
IH) ; 1.02 (s, 9H) . 

N- (2 • -t-Butylaminosulf onyl- II, 1 • ] -bipheii-4-yl) -3-carbamotlioKy- 
1- (4-met:hoxyphejiyl) -IH-pyrazole-S-carboxaanide : N- (2 • -t- 

Butylaminosulfonyl- [1, 1 • ] -biphen-4-yl) -3-f ontiyl-1- (4- 
methoxyphenyl) -lH-pyrazole-5-carboxamide (16 .2 mg, 0 . 03 mmol) , 
KCN (6*9 mg, 0.11 mmol), manganese dioxide, activated (100 
mg) , and acetic acid (1.7 |1L, 0.03 mmol) was 
dissolved/ suspended in 1 mL of methanol and stirred at room 
teit^erature for 24 hours. The reaction mixture was filtered 
through Celite and evaporated to 14 mg (82%) of the desired 
product. 'h NMR (GDCI3): 6 8.16 (d, J = 8.1, IH) ; 7.67 (br s, 
IH) ; 7.53 (m, 3H); 7.48 (m, 4H) ; 7.27 (m, 2H) ; 7.02 (d, J = 
8.8, 2H); 3.99 (s, 3H) ; 3.87 (s, 3H) ; 1.02 (s, 9H) . 

N- (2 • -Aminosulfonyl- tl#l' ] -biphen-4-yl) -3-carbomot:hoxy-l- (4- 
3neUioKafphexvl)-lH-x^azol6-5-carbcxac^ N-(2*-t- 
Butylaminosulfonyl- [1,1'] -biphen-4-yl) -3-carbomethoxy-l- (4- 
methoxyphenyl)-lH-pyrazole-5-carboxamide (14 mg, 0.02 mmol) 
was dissolved in 2 mL TFA and stirred at room temperatxire for 



120 



wo 98/57937 PCT/US98/12681 

16 hours. The solvent was removed and the product purified by- 
preparative HPLC on a C-18 reversed-phase column (10-90% 
MeCN/H2O/0. 05% TFA) to yield a white powder (9 mg, 81%). 
NMR (CDCI3) : 5 8.16 (d, J = -8.1, IH); 7.6?' (br IH). ; 7 . 50 -f ./ 
5 (m, IIH) ; 7.31 (d, J = 7.0, IH) ; 7.00 (d./ J = 8.8, 2H) ; 4.59 
(s, 2H); 4.20 (br s, 2H) ; 3.99 (s, 3H) ; 3.87 (s, 3H) . HRMS 
m/z 507.1260 (M + H)*. 

EXAMPUS 65 

10 Kf- f ^ ' -^^^^ nosulfonvl- Tl. 1* T>-biphei:i-4-vl> -l-r (A-methoxvphenvl) -3- 
(methvlsiilfoiivlinQthvl > - IH-ovrazole- 5 -carboacamide 

Ethyl 1- (4-met:ho>cyphenyl) -3- (inethylsulfonylmetbyl) -IH- 
pyrazole-S-carboxylate: Ethyl 3- (bromomethyl) -1- (4- 

15 methoxyphenyl) -lH~pyrazole-5-carboxylate (0.4440 g, 1.31 iDmol) 
is dissolved in 10 mL THF with potassium thiomethoxide (0.248 
g, 2.88 iranol) and heated to reflux for 14 hours. The reaction 
mixture was cooled and reduced to 1/10 original volume. The 
reaction mixture was dissolved in 20 mL of water and extracted 

20 with EtOAc and air oxidized over .24 hours to give 0.358 g of a 
crude mixture. The product was purified by preparative HPLC 
on a C-18 reversed-phase column (10-90% MeCN/H2O/0 . 05% TFA) to 
yield a white powder 47 mg • (11%) of desired product. NMR 
(CDCI3) : 5 7.32 (d, J = 8.8, 2H) ; 7.18 (s, IH) ; 6 . 97 (d, J = 

25 8.8, 2H); 4.37 (s, 2H) ; 4.25 (q, J = 7.1, 2H) ; 3.86 (s,3H); 
1-28 (t, J = 7.1, 3H) ... 

N-- ( 2 ' -t-But:ylamino.siii£c^l- C 1# 1 ■ ] -biplion-4-yl ) -1- ( 4- 
inet:ho3cyphenyl) -3- (methylsulf onylmethyl) -lH-pyrazole-5- 

30 caxboxamlde : Trimethyl aluminum (0.41 mL, 2.0 M in heptane, 
0.83 mmol) was added to 2 ' -t-butylaminosulf onyl-4-amino- 
tl.l' ]biphen-4-yl (50.6 mg, 0.166 mmol) in CH2CI2 (5 mL) . 
After stirring at room ten^ under N2 75 minutes, a solution of 
ethyl 1- ( 4-methoxyphenyl ) -3 - (methylsulf onylmethyl ) -IH- 

35 pyrazole-5-caxboxylate (47 mg, 0.139 mmol) in CH2CI2 (2 mL) 
was added and the resulting solution stirred 70 hours. The 
reaction was quenched carefully by dropwise addition of IM 
HCl, diluted with H2O, and extracted into CH2CI2 . The organic 
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layer was dried over Na2S04, filtered, and evaporated. The 
crude product was purified by preparative HPLC on a C-18 
reversed-phase colximn (10-90% MeCN/H2O/0 . 05% TFA) to yield the 
desired product (80 mg, 100%). NMR (CDCI3) : 6 8.16 (d, J = 

8.1. IH); 7.76 (br s, IH) ; 7.49 (ip, 8H) ; 7 . 27 (m, IH) ; 7.08 

(m, IH); 7.01 (d, J = 8.8, 2H) ; 4.41 (s, 2H) ; 3.87- (s, 3H) ; 
2.96 (s,3H) ; 1.02 (s, 9H) . 

N- (2 • -Aminosulf onyl- (1,1-] -biphen-4-yl) -1- (4-inethoxyphenyl) -3- 
(metliarlsulf onylmet:fayl) -IH-pyrazole-B-ceurboxamide : n- ( 2 • - 1- 
Butylaminosulfonyl- [1, 1 • ] -biphen-4-yl) -1- ( 4 -methoxyphenyl ) -3- 
(methylsulfonylmethyl)-lH-pyrazole-5-carboxainide (80 mg, 0.15 
mmol) was dissolved in 2 mL TFA and stirred at room 
temperature for 16 hours. The solvent was removed and the 
product purified by preparative HPLC on a C-18 reversed-phase 
column (10-90% MeCN/HsO/O . 05% TFA) to yield a white powder (47 
mg, 58%). NMR (CDCI3) : 5 8.16 (d, J = 8.1, IH) ; 8.06 (br s, 

IH); 7.60 (m, 4H); 7.44 (m, 4H) ; 7.33 (m, IH) ; 7.09 (br s, 
IH); 7.01 (d, J = 9.1, 2H); 4.43 (s, 2H) ; 4.38 (br s, 2H) ; 
3.87 (s, 3H); 2.97 (s,3H). HEMS m/z 541,1137 (M + H)*. 

EacaMPLE 66 

3-Trif luor-omethvl-l- /A-m e thoxvphenvl) -IH-pvrazole-S- fN- f 5- f 2- 
methnnemi 1 f onvl 1 phenyl ^ ^Y^i din- 2 -vl > eayboac^Tn^ A*» 

S-TrlfluoronetJiyl-l- (4-inet:lu>acyplienyl) -lH-pyrazole-5- (N- (5- (2- 
aetibanesulfonyl ) phenyl ) pyrimiain-2 -yl ) csirbcnyanilde : This 
material was prepared according to the methods described for 
EXAMPLE 15 with the exception that during the coupling step 2- 
amino-5-(2-methanesulfonyl) phenyl )pyrimidine was substituted 
for 4- (2-N-t-butylaminosulfonyl) phenyl) aniline. Purification 
by HPLC utilizing gradient elution with a mixture of 
water racetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase C18 (60 A) column gave a pure sample of the 
title compoxind; HRMS (M+H)+ calc. m/z: 518.110986, obs: 
518.108715. 
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EXMaPUS 67 

3-Metlivl-l- f 4"inet:hcxicvT3henvl> -IH-pvirazole'-S-N- (4- 

carbomathoxvpvrrolidino) phisnvl ) carboacyamide 

5 N- (4-Nit:robenzoyl) -2-carbomothoxypyrrblidine: To 2- 

carbomethoxypyrrolidine (d, 1-proline methylester , 1 . 64 g, 12.7 
mmol) with pyridine (1.0.1 g, 12.7 mmol) in CH2CI2 (100 mL) at 
0*C was added 4-nitrobenzoyl chloride (2.36 12.7 mmol) in 
CH2CI2 (25 mL) dropwise. The reaction was allowed to warm to 
10 ambient temperature and stirred 18 h. The reaction was 

evaporated and applied to a silica gel flash coltunh and eluted 
with a gradient of 2:1 HexarieiEtOAc to 1:2 Hexane : EtOAc . 
There was isolated 1.3 g of the title compound; LRMS (M+H) + 
m/2 = 279. 

15 

N- ( 4-Aiii±ziobezizoyl ) -2 -Cjarbomethoxypyrrolidixio : N- ( 4 - 
nitrobenzoyl) -2 -carbomethoxypyrrolidine (0.54 g, 1.94 mmol) in 
MeOH (50 mL) with 10% Pd-C (0.10 g) was shaken under an 
atmosphere of H2 gas (50 psi) for 4 h. The reaction was 
20 filtered through a plug of Celite® and evaporated to give 0.41 
g of the aniline; LRMS (M+H)+ m/z = 249. 

3-Methyl-l- (4-metho3cyphenyl) -lH-pyrazole-5-N- (4- (N-carbo3cyl-2- 
carboime^lioxypyzx'olidino) phenyl )carboxyGunld This comppund 

25 was prepared by the methodology described for EXAMPLE 19 with 
the exception that in the coupling step N- (4-aminobenzoyl) -2- 
carbomethoxypyrrolidine was used in the place of 2-amino-5- (N- 
pyrrolidinocarbonyl) pyridine. The solvent was evaporated, the 
residue dissolved in ethyl acetate and washed with water. 

30 After drying and removal of the solvent, the crude product was 
purified by HPLC utilizing gradient elution with a mixture of 
water racetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase C18 (60 A) column gave a pure sample of the 
title compound; mp 46 'C, HRMS (M+H)+ calc. m/z: 462.190320, 

35 obs: 462.188795. 
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EXAMPT.Tg fia 

3-Metehv],-l- (4-methoxvphenvl> -IH - pvrazrtlft-S-M- f 4- (U-caybmryrl 
"Ttl^ "?rY ^oliclino> Phenyl ^ carboicvain^ r^ «> 

3-Metlqrl-l - (4-inetli03OTheiqrl) -IH-pj^azple-S-N- (4- (N-carbOKyl-3- 
azidopyrrolidino)phomrl)carboKyaiid.de: To 3-methyl-l- (4- 
methoxyphenyl) -lH-pyrazole-5-N- (4- (N-carboxyl-3- 
hydroxypyrrolidino) phenyl) carboxyamide (prepared in EXAMPLE 
21, 0.14 g, 0.33 iranol) with Et3N (0.05 g, 0.5 mmol) in CH2CI2 
was added methanesulfonyl chloride (0.057 g, 0.05 mmol). 
After 18 h the reaction was con«>lete; it was evaporated, 
dissolved in EtOAc, washed with IN HCl, dried and evaporated. 
There was obtained 0.21 g of the methanesulf onate; LRMS (M- 
S02CH3)+ m/z = 403. 

The methanesulf onate prepared above (0.17 g, 0.35 mmol) and 
sodium azide (0.11 g, 1.76 mmol) in DMF (10 mh) was heated at 
60 oc for 4 h. Brine was added to the cooled reaction mixture 
and the suspension was extracted with EtOAc {3x) . The 
combined extracts were washed with water (5x) , dried (MgS04), 
and evaporated to give p. 10 g of the azide; LRMS (M-N2)+ m/z = 
418. 



3-Methyl-l- (4-inetho3iyplienyl) -lH-pyrazole-5-N- (4- (N-carboKyl-3- 
amiaopyxrolidino) phenyl) carboxyamide: The azide from above 
(0.10 g, 0.22 mmol) in MeOH (20 mL) with 10% Pd-C was stirred 
under an atmosphere of H2 gas (1 atm) . After 2 h the reaction 
was purged with N2, filtered through a pad of Celite®. and 
evaporated. The crude product was purified by HPLC utilizing 
gradient elution with a mixttire of water: acetonitrile with 
0.05% trifluoroacetic acid on a reverse phase C18 (60 A) 
column gave a pure sample of the title compoimd; mp 133.4 'c, 
HRMS (M+H)+ calc. m/z: 420.203565, obs: 420.203373. 

?-aj»telxY3,-l- f 4-mf>t:hcacvnheinrH -lH-T>v-t-azQle-«>-M- f 4- tvt^anrboxvIL-.^- 
natehoacvTyyrrolidin ol Phenyl 1 car-beawwnj ^» 
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4-(N-car^boaqrl-3-inetli03qnP3r«oli<iJjio)ax^ To 3r 

hydroxypyrrolidine hydrogen chloride (1.63 g, 14.9 nrniol) and. 
triethylamine (1.51 g, 14.9 mmol) in dichlorome thane (50 mL) 
at 0 ^C, was added a solution of p-nitr6benzoyl chloride {2.5 . 
5 g, 12.4 mmol) in dichloromethan^ (50 mli) ^. The reaction was 
evaporated to dryness and the residue dissolved in. ethyl 
acetate. This solution was washed with IN hydrochloric acid 
solution and brine, then dried and evaporated to give 2.22 g 
of product; LRMS (M+H)+ m/z: 237. 

10 

To a suspension of NaH (0.16 g of a 60% suspension in mineral 
oil, 6.89 mmol) in THF (30 mL) was added dropwise a solution 
of the hydroxy compound prepared above (0.65 g, 2.75 mmol) in 
THF (10 mL) . The reaction was cooled to 0 and methyliodide 
15 (0.43 g, 3.03 mmol) was added. The reaction was stirred at 
ambient temperature for 24 h. The reaction was diluted with 
Et20 and washed with 0 . 5N NH4CI, and brine, then dried and 
evaporated to give the methyl ether (0.47 g) ; LRMS (M+H)+ m/z 
= 251. 

20 . 

The methyl ether (0.42 g, 1.68 mmol) in MeOH (50 mL) with 10% 
Pd-C (0. 05 g) was stirred under an atmosphere of H2 gas (1 
atm) for 3 h. The reaction was purged with N2/ filtered 
through a Celite® pad and evaporated to give 0.28 g of the 
25 aniline; LRMS (M+H)+ m/z = 221. 

a-Mothyl-l- (4-iiiat:ho3Q^liei]yl) -lH-parrazplo-5-N- (4- (N-carboxyl-3- 
nethoacypyrrolidino) phenyl) carboaKyaanide : This compound was 
prepared by the methodology described for EXAMPLE 19 with the 

30 exception that in the coupling step 4- (N-carboxyl-S- 
methoxypyrrolidino) aniline was used in the place of 2-amino-5- 
(N-pyrrolidinocarbonyl) pyridine. The solvent was evaporated, 
the residue dissolved in ethyl acetate and washed with water. 
After drying cuid removal of the solvent, the crude product was 

35 purified by HPLC utilizing gradient elution with a mixture of 
water lacetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase C18 (60 A) column gave a pure san^le of the 
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title compound; mp 40.2 ©C, HRMS (M+H) + calc. m/z: 
434.195406, obs: 434.194469. 

EXAMPLE 70 

3-Trj.f luoromethYl-1- M-methoxvpheny l) -iH^pvr-a^.ole^S- ru-f S- (a- 
ami r\n^xjl fonyl) phenyl > pvridi»i - 2 -vl ^ earbr >:«^«4v^^ 

3-Trif luoromethyl-l- (4-methoacyplienyl) -lH-pyrazole-5- (N- (5- (2- 
aininosulfonyl)pheny-l)pyridin-2-yl)carboxyamido: This material 
was prepared according to the methods described for EXAMPLE 15 
with the exception that during the coupling step 2-ainino-5- (2- 
N-t-butylaminosulfonyl) phenyl) pyridine was substituted for 4- 
( 2 -N-t-butylaminosulfonyl) phenyl) aniline. The t- 
butylsulfonamide group was removed by heating the coupling' 
product at reflux in TFA for 1 h. then removing the TFA by 
distillation in vacuo. Purification of the final product was 
by HPLC utilizing gradient elution with a mixture of 
water tacetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase C18 (60 A) column gave a pure sample of the 
title compound; HRMS (M+H) + calc. m/z: 518.110986. obs: 
518.112930. 

BXAMPLE 71 

3-Tri£luoroinwt:hvl-l- ( 4 -methoart iphenvl > -IH-pyrazole-S- f M- (A- 
anidin o ) pheny l > eaT-Vi oscy^ yn't ri g • TFA 

3-Trif luorcanethyl-i- (4-iiiet:hoxyplienyl) -lH-pyrazolo-5- (N- (4- 
cyaao) phenyl) carboscyaiiilde: To 3-trif lupromethyl-5-methyl-l- 
(4-methoxyphenyl)-lH-pyrazole (EXAMPLE 15, 0.6 g, 2.1 mmol) in 
CH2CI2 (20 mL) at 0 oc was added oxalyl chloride in CH2CI2 (2M 
solution, 1.6 mL, 3.15 mmol) followed by a few drops of DMF. 
The reaction was allowed to warm to ambient temperature and 
stirred 18 h. The reaction was evaporated and pumped on for 
several hours to remove the last traces of HCl. The acid 
chloride was combined with p-aminobenzonitrile (0.3 g, 2.52 
mmol) and I»IAP (0.77 g, 6.3 mmol) in CH2CI2 (40 mL) ai^d 
stirred at ambient temperature for 18 h. The reaction was 
evaporated and then partioned between IN HCl and EtOAc. The 
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EtOAc layer was dried and evaporated to give 0.79 g of crude 
product. Further purification was effected by MPLC with a 
column of 200 g of flash silica,, eluting with 3:1 Hexane:EtOAc. 
and collecting 25 mL fractions. The 0.45 g of the desired f . 
5 nitriD.e was obtained from fractions 3 0-65; mp 188.2, HRMS 
(M+H)+ calc. m/z: 386.099081, obs : 386.098101. .- 

3-Tri£luor€3imet:hyl-l- (4-inet:hox3nph^ezxyl) -lH-pyrazoie-5- (N- (4- (O- 
methyl ) formi mi no ) phenyl ) carboayaittide •HCl : A stream of 

10. anhydrous HCl gas was passed through a solution of 3- 
trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- 
cyano) phenyl )carboxyamide (225 mg, 0.58 mmol) in dry MeOAc (25 
mL) and dry MeOH (5 mL) at O^C until saturation. After 
standing for 18 h at lO'C, the tightly stoppered flask was 

15 unsealed and the solvent was removed by distillation in vacuo. 
The residue was repeatedly evaporated with dry Et20, then 
piamped on for several hours to remove the last traces of HCl. 

3-Trif luoxxaimet:hyl-l- (4-inet:hoaQrphenyl) -lH-pyrazole-5- (N- (4- 
20 axiiidizio)plie!nyl)carbo3cyaiaide • TFA: The imidate (0.58 mmol) 

prepared above was dissolved in dry MeOH (10 mL) and (NH4)2C03 
(0.32 g,3.33 mmol) was added. This mixture was stirred at 
ambient temperature for 18 h, then evaporated to dryness. 
Purification of the final product was by HPLC utilizing 
25 gradient elution with a mixture of water : acetonitrile with 
0.05% trif luoroacetic acid on a reverse phase C18 (60 A) 
column gave a pure san^le of the title compoxmd; mp 232 .5, 
HRMS (M+H)+ calc. m/z: 404.133435, obs: 404.132331. 

30 EXAMPIiE 72 

3-TrxfliiQ romethvl-l- (4-met:hoxvT>hepvl> -lH-T>virazole-5- (W- (4- (N- 
pyrrol idine > f onnvlimino) phehvl ) car l-v^^am'^ de • TFA 

S-Trifluorometbaji'l-l- (4-iii6t:hoxYphenyl) -lH~pyrazole-5- (N- <4- (N- 
35 pyxroliaino)£ozxiQ^llmixio)plienyl)carboxya3^ • TFA: 3- 

trif luoromethyl-1- (4-methox^henyl) -lH-pyrazole-5- (N- (4- (O- 
^ methyl ) formimino) phenyl ) carboxyamide •HCl (EXAMPLE 71, 0.58 
mmol) prepeired above was dissolved in dry MeOH (10 mL) and 
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pyrrolidine (0.12 g, 1.74 inmol) was added. This mixture was 
stirred at ambient temperature for 18 h, then evaporated to 
dryness. Purification of the final product was by HPLC 
utilizing gradient elution with a mixture of 
5 water : acetonitrile with 0.05% trif luoroacetic acid on. a 
reverse phase C18 (60 A) column gave a pure sample. of the 
title compound; mp 89.5, HRMS (M+H)"*" calc, m/z: 458.180385, 
obs: 458.183032. 

10 E3CM1PI.E 73 

3-Trif luorometlivl-5- (N- (2 ^ -nwiTiosttlf onvl- Tl, 1 M > - 

X- (4-inet:hoxvpheDvl)T>vrrolo r3, 4-dlPvrazole-4, 6- (IH. 5 H) -dlone 

.1, X, 1-Trif luoroacetaldehyde-N- {4-metlioxyphenyl)liydra2oiie : A 

15 mixture of 1 , 1 , 1-trif luoroacetaldhyde ' ethyl hemiacetal (4.2 g, 
34.17 mmol) and 4-methoxyphenylhydrazine • HCl (4,97 g, 28,48 
mmol) in EtOH (100 mL) was brought to reflux, then cooled to 
ambient temperature when all of the components were dissolved - 
The reaction was evaporated to dryness to give 5.34 g of a 

20 black oil that was used in the next step without further 
purification; LRMS (M+H)*^ m/z = 219.2. 

Ir 1 # 1-Trif luoroacetoyl bromide-N- ( 4-metlioxyphenyl ) hydrazone : 

To the black oil (0.87 g, 4 mmol) produced above in DMF (25 
25 mli) at 0 was added N-bromosuccinimide (0.72 g, 4 mmol) 
portionwise. The reaction was complete in 2 h (TLC, 3:1 
Hexcune : EtOAc ) . The reaction was diluted with brine and 
extracted with EtOAc. The extracts were washed with brine 
(5x) , dried (MgS04) and evaporated to give 0.69 g of product 
30 as a black oil. This material was used without further 
purification. 

4 - ( 2 •N- t-Bu^yleuninosulf onyl ) phenyl ) bz^ooKsmaleimide 
Bromomaleic anhydride (0.29 g, 1.65 mmol) was added to 4-(2-N- 
35 t-butylaminosulfonyl) phenyl) aniline (0.5 g, 1.65 mmol) in THF 
(10 mL) , After 1 h the solution was cooled to 0 and N- . 
methylmorpholine (0.2 g, 1.98 mmol) followed by 
isobutylchloroformate (0.27 g, 1.98 mmol) was added. The 
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reaction was allowed to warm to ambient temperature and 
stirred 18 h. The reaction was evaporated, dissolved in 
EtOAc, washed with IN HCl, dried. and evaporated. The product 
was purified further by MPL.C using a column of 200 g of flash . 
5 silica and eluting with 3:1 hexane : EtOAc. . and ?5 mL fractions 
collected. The desired product (0.39 g) was isolated from 
fractions 35-65 ;HRMS (M+H)+ calc . m/z: 462.024890, obs:. 
462.025783. 

10 3-Trif luoromothyl-S- (N- (2 ■ -N-t-butylaminosulf onyl- [1, 1 • ] - 

blphen-4-yl) ) -1- (4-iiietlioa^pbexvl)pyxxolo [3, 4r-d] pyz:azole-4, 6- 
(IH, 5H)-dlone: A mixture of 1, 1, 1-trif luoroacetoyl bromide- 
N-(4-methoxyphenyi)hydrazone (0.68 g, 2.29 mmol) and 4-(2-N-t- 
butylaminosulfonyl) phenyl )bromomaleimide (0.2 g, 0.4 mmol) 

15 with Et3N (0.35 g, 3.45 mmol) in toluene were heated, at reflux 
for 3 h. The reaction was diluted with EtOAc, washed with IN, 
HCl, dried (MgS04) and evaporated to give 0.35 g of crude 
product. The product was isolated using MPLC by eluting the 
crude material from a column of flash silica gel (200 g) with 

20 3:1 hexcuie : EtOAc and collecting 25 mL fractions. Fractions 
33-58 yielded 0.15 g of pure material; mp 196.1 'C, HRMS 
(M+H)+ calc. m/z: 653. 165176, obs: 653.166000. . , 

3-Trif luoromethyl- 5- (N- (2 " -aminosulf onyl- [1^ 1 • ] -biphexi-4-yl) ) - 
25 l-(4-jiiat;hoixyplienyl)pyrTOlo[3,4-d]pyr 5H)-dlone: 

The product from above (0.15 g, 0.25 mmol) was heated at 
ref Ivix in TFA for 1 h. The reaction was cooled and evaporated, 
to give 0.14 g of crude material. The product was isolated 
using MPLC by eluting the crude material from a column of 
30 flash silica gel (200 g) with 2:1 hexane:EtOAc and collecting 
25 mL fractions. Fractions 55-90 were combined and triturated 
with a small quantity of Et20. This process gave 0.06 g of 
pure material; mp 210.7. ^c, HRMS (M+H)"^ calc. m/z: 
543.095002, obs: 543.097942. 
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EXAMPLE 74 

3-T3rif luorometh vl->l- f 4-infit:liQ3gvpliQiivl) -IH-tyyragple-S- 
carbogmethoxv^ f N> f 2 > ^^m^ n^ smf onvl- f 1 , 1 M 

vl ) > cajTboa^ami Ha 

AND EXAMPLE 75 
3-Tri£luoiromet bvl-l- r4-methQxvphenvl) -lH-pvrazole-5- 
hydoxvaiethvl-- (N- f ^ ' -a^-S norolf onvl- [ 1. 1 ' 3 -biplieii->4- 

Y3t))carboxv7»ni<1fi 

Preparation of a mixture of 3-trif luoramet:hyl-l-(4- 
metboxyphenyl) -iH-pyrazole-S-carbomethoxy- (N- (2 • -N-t- 
butylaminosulfonyl-Il,l']-biphen-4-yl))carboxyaxttide and 3- 
trif luoromethyl-1- (4-methoxyphenyl) -IH-pyrazole-S- 
bydoxymethyl- (N- (2 • T-N-t-butylaminosulf onyl- [1, 1 • ] -biplien-4- 
yl) )carboxyamide: 3-Trif luoromethyl-5- (N- (2 * -N-t~ 
butylaminosulfonyl- [!,!•] ^biphen-4-yl) ) -1- (4- 

inethoxyphenyl)pyrrolo[3, 4-d]pyrazole-4, 6- (IH, 5H) -dione (0.37 
g, 0.62 iranol) in AcCN (30 mL) was added dropwise to a solution 
of NaBH4 (0.096 g, 2.48 nrmol) in MeOH (20 mL) at 0 oc. The 
reaction was complete in less than 1 h (TLC, 3:1 
hexane : EtOAc ) . It was evaporated, dissolved in EtOAc and 
washed with IN HCl. The organic layer was dried and 
evaporated to give a mixture of the title compounds (0.37 g). 
This mixture was separated by MPLC using a 400 g column of 
flash silica gel and eluting with 2:1 hexane : EtOAc ; 25 mL 
fractions of eluent were collected. 

From fractions 50-66, 3-trif luoromethyl-1- {4-methoxyphenyl) - 
IH-pyrazole-S-carbomethoxy- (N- (2 • -N-t-butylaminosulf onyl- 
ll, 1 • ] -biphen-4-yl) ) carboxyamide (0.15 g) was isolated; HRMS 
(M+Na)+ calc. m/z: 653.165761, obs: 653.164400. 

From fractions 69-100, 3-trif luoromethyl-1- (4-methoxyphenyl) - 
lH-pyrazole-5-hydoxymethyl- (N- (2 ' -N-t-butylaminosulf onyl- 
Cl, 1 ' ] -biphen-4-yl) ) carboxyamide (0.12 g) was isolated; HRMS 
{M+Na)+ calc. m/z: 625.170847, obs: 625.169900. 
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3-Trlflttoroimet h yl-l- (4-xQet:ho«OThenyl ) -lH-pyrazolo-5- 
carbcme^oxy- (N- (2 • -amlnosulf onyl- [1^ 1 • 1 -biplxen-4- 
yl) )carboxyajaide: The product from fractions 50-66 (0.15 g) 
was heated at reflijx in TFA for 1 h. The reaction was cooled . 
5 and evaporated to give 0.14 g of crude material. Purification 
of the final product was by HPLC utilizing gradient elution 
with a mixture of water racetonitrile with 0.05% - 
trif luoroacetic acid on a reverse phase CIS (60 A) column gave 
a pure sample of Exaitple 74; mp 233-3 ^C, HRMS (M+H)"*" calc. 
10 m/z: 575.121216, obs: 575.120500. 

3 -Trif luorcanethyl- 1- { 4 -metihoxyphenyl ) -IH-pyrazole- 5- 
hydro3cymethyl- (N- (2 amlnosul£onyl- [1, 1* ] -blplien-4- 
yl) )carboxya2&ide: The product from fractions 69-100 (0.12 g) 

15 was heated at reflux in TFA for 1 h. The reaction was cooled 
and evaporated to give 0.11 g of crude material. Purification 
of the final product was by HPLC utilizing gradient elution 
with a mixture of water lacetonitrile with 0.05%/ 
trif luoroacetic acid on a reverse phase C18 (60 A) column gave 

20 a pure sample of Example 75; mp 115.4 HEMS . (M+H) + calc. 

m/z: 547.126302, obs: 547,124400. 

EXAMPIiB 76 

3"Tri£lttoromet:hvl-l- (4-inet:ho3cvt>heiivl) -lH-pvrazole-5- (N-2- 
25 f luoro (4- (N-Pvarrolidino^ formvlimino) phenyl > cairbo?iY»*T^;>,^o • nnr^ 

3-Fluoro-4-nit:robenza]iiiae : 3-Fluoro-4~nitrobenzoic acid (5.0 
g, 27 ramol) and SpCl2 (6.42 g, 54 mmol) with a few drops of 
DMF in benzene (100 mL) was heated at reflux for 3 h. The 
30 reaction was evaporated to dryness, then evaporated several 
times with Et20 to purify, yield 5.56 g. 

The acid chloride prepared above was dissolved in EtOAc (50. 
inL) and added dropwise to a 0 biphasic mixture of EtOAc 
35 (150 mL) and cone. NH4OH (100 mL) . After 30 min, the layers 
were separated, the water layer saturated with NaCl and 
extracted wxth EtOAc. The combined organic extracts were 
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dried and evaporated to give a 4.85 g of the benzamide; 
LRMS/ES-(M-H)-m/z = 182.9. 

3-Fluoro-4-aminobenzonit:rile: To a 0 ©C EtOAe (ISO mL) 
solution of 3-fluoro-4-nitrobenzamide (4.85 g, 26.4 iranol) and 
Et3N (5.34 g, 52.8 mmol) was added dropwise a CH2CI2 (50 mL) 
solution of 1, 1, l-tirichloroacetyl chloride (5.28 g, 29.04 
nunol) . . The reaction was complete in 2 h (TLC, 1:1 
hexane:EtOAc) , then it was washed with IN HCl, dried (MgS04) 
and. evaporated to give 4.1 g of the corresponding nitrile. 

The 4-nitrobenzonitrile derivative prepared above (4.1 g, 24.7 
mmol) in EtOH/water (80 mL/40 mL) was heated at reflux with 
iron powder (8.3 g, 148 mmol) and NH4CI (0.83 g, 15.3 mmol) 
for 2 h. The reaction was filtered and evaporated to dryness. 
The residue was dissolved in EtOAc, washed with brine and 
dried (MgS04) to give 2.68 g of product; LRMS (M+H) + m/z = 
137.0. The product was purified further by MPLC on a 360 g 
column of flash silica gel and eluting with 3:1 hexane:EtOAc ; 
25 mL fractions were collected. From fractions 128-195, 1.32 
g of pure product was obtained. 

3-Trif luoromethyl-1- {4-met:ho3OT>henyl) -lH-pyxazole-5- <N- (2- 
fluoro-4-cyano) phenyl) carboixyamide: To 3-trif luoromethyl-5- 
methyl-1- (4-methoxyphenyl)-lH-pyrazole (EXAMPLE 15, 1.13 g, 
3.95 mmol) in CH2CI2 (100 mL) at 0 was added oxalyl 
chloride in CH2CI2 {2M solution, 2.96 mL, 5.93 mmol) followed 
by a few drops of DMF. The reaction was allowed to warm to 
ambient ten^Jerature and stirred 18 h. The reaction was 
evaporated and punped on for several hours to remove the last 
traces of HCl. 

The acid chloride was combined with 3-fluoro-4- 
aminobenzonitrile (0.59 g, 4.35 mmol) and DMAP (1.45 g, 11.85 
mmol) in CH2CI2 (100 mL) and stirred at ambient temperature 
for 18 h. The reaction was evaporated then partitioned 
between In HCl and EtOAc. The EtOAc layer was dried and 
evaporated to give 0.79 g of crude product. Further 
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purification was effected by MPLC with a column of 360 g of . 
flash silica, eluting with 4: 1 HexaneiEtOAc and collecting 
25 mL. fractions. The 0.83 g of the desired nitrile was 
obtained from fractions 91-133; mp 160. 6/ LiRMS (M+H)**" m/z , 
.5 405.0- ; 

3-Trif luorcxniethyl-l- (4-met:hoKyplienyl) -IH-i^ (2- 
f lttoro-4- (O-methyl) formi mi tip) phenyl) carboxyamide •KCl: A 

stream of anhydrous HCl gas was passed through a solution of 
10 3-trif luoromethyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- 

cyano) phenyl) carboxyamide (0.83 g, 2.05 mmol) in dry MeOAc (50 
mL) and dry MeOH (10 mL) at 0 until saturation. After 
standing for 18 h at 10 ^c, the tightly stoppered flask was 
unsealed and the solvent was removed by distillation in vacuo. 
15 The residue was then repeatedly evaporated with dry Et20, then 
ptmiped on for several hours to remove the last traces of HCll 

3-Trif luoromethyl-l- {A-^m&thaxmh&nyl) -lH-pyirazole-5- (M- (2- 
fluorp-4-(N-pyrrolldino)foxxDyliiaiJM)plien^ • TFA: 

20 3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5~ (N- (2- 
f luoro-4- (O-methyl) formimino) phenyl) carboxyamide •HCl (2 .05 
mmol) prepared above was dissolved in dry MeOH (15 mL) and 
pyrrolidine (0.44 g, 6.15 mmol) was added. This mixture was 
stirred at ambient temperature for 18 h, then evaporated to 

25 dryness. Purification of the final product was by HPLC 
utilizing gradient elution with a mixture of 
water :acetonitrile with 0.05% trifluoroacetic acid on a 
reverse phase CIS (60 A) column gave a pure sample of the 
title compound; mp 61.8 ^c, HRMS (M+H)"*" calc. m/z: 

30 476.170963, obs: 476.170693. 

E2CMaPI.E 77 

3-Tri£lttor ometAvl-l - f 4>iiiet:lio3CTOlienvl^ -lH-Pvrazole-5- (W- (4- CN- 

T3vir3rolidiiio> fongvl-W- ( ( 2- 
35 propyl ^ methvlc » -r-i^amr^yi ) -i m-l wo ) Phenyl ) carboxvamide 

3~Trif luoromethyl-l- (4-iiiethoaQrphenyl) -lH-pyrazolo-5- (N- (4- (N- 
pyrrolldino ) foxnyl-N- ( ( 2 - 
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projvl)inethylcarbaiiioyl)iittijao)phei^y-l)c2ixboxyamide: To 3- 
trif lubroraethyl-1- (4-inethoxyphenyl) -lH-pyxazole-5- (N- (4- (N- 
pyrrolidino)fonnylimino)phenyl)carboxyainide • TFA (EXAMPLE 72. 
(0.311 g) was added IN NaOH (25 mL)'^ a suspension formed whifch 
was extracted with CH2C12 (2x35 mL) . The organic extracts 
were dried and evaporated to give 0.18 g (0.39 iranol) of the 
free base. The £ree base was re-dissolved in CH2CI2 (20 mL) 
and cooled to 0 oc, then Et3N (0.08 g, 0.78 mmol) was added. 
To the cooled solution 4.4 mL (0.44 mmol) of a O.lN solution 
of isobutylchloroformate (from 0.01 mol [1.3 mL] of neat 
isobutylchloroformate in 100 mL of CH2CI2) was added dropwise 
and stirred at 0 oc for 2 h. The reaction was evaporated and 
partitioned between EtOAc and IN HCl . The EtOAc layer was 
dried and evaporated to give 0.10 g of crude material. This 
was pixrified further by MPLC using a 200 g column of flash 
silica gel and eluting with 2:1 hexane : EtOAc . 25 mL fractions 
were collected and 0.056 g of pure product was isolated from 
fractions 40-80; mp 90.1 oq, hpMS (M+H)+ calc . m/z: 558.2345, 
obs: 558.2334. 

KXAMPUa 78 

3-Trxf luoyomethyl-l- (4-met:ho3ev o henvl> -IH-pvr-azola-S- f (4- fu- 

pvrr-olt dino) f ormvl-N- 
fMethaneaulfamoYl > ■i"«-i Tio)plieiivHearbQ3cvaniir1« 

3-Trlf luorometfayl-l- (4-iiiethoacyphenyl} -iH-pyrazole-5- (N- (4- (N- 
pyrrolidiao) fioxnyl-N- 

(inethaiiesul£ainpyl)iiniiio)phenyl)carboacyainide: To 3- 

trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- (N- 
pyrrolidino) formylimino) phenyl )carboxyamide • TFA (EXAMPLE 72, 
(0.332 g) was added IN NaOH (25 mL) , a suspension formed which 
was extracted with CH2CI2 (2x35 mL) . The organic extracts 
were dried and evaporated to give 0.18 g (0.39 mmoi) of the 
free base. The free base was re-dissolved in CH2CI2 (25 mL) 
and cooled to 0 oq, then DMAP (0.095 g, 0.78 mmol) was added. 
To the cooled solution 4.2 mL (0.42 mmol) of a O.lN solution 
of methanesulfonyl chloride (from 0.01 mol [0.78 mL] of neat 
methanesulfonyl chloride in 100 mL of CH2CI2) was added 
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dropwise and stirred at 0 for 48 h. The reaction was 
evaporated and partitioned between EtOAc and IN HCl. The 
EtOAc layer was dried and evaporated to give 0.11 g of crude 
material/ This was purified further by MPLC using a 200 g • 
5 column of flash silica gel and eluting with 2 ; 1 hexane : EtOAc . 
25 mil fractions were collected and 0.050 g of pure product was 
isolated from fractions 81-^130; mp 117.2 ^C, HRMS (M+Naj*^ obs. 
m/z: 558.1381. 

10 EaCRMPLE 79 

3--Trlf Ittoromethvl-l- (4-met:lioxvplienvl) -lH-pvrazole-5> (N- ( r 4> 
amidlno > plienvl ) netAvl \ carboicvaniide • TFA 

a-Axn±no-4*-cyanot:oluene: A mixture of 4-cyanobenzyl bromide 
15 (3 g, 15.3 mmol) and NaN3 (1.99 g, 30.6 mmol) in DMF (20 mL) 
was stirred at ambient temperture for 18 h. The reaction was 
diluted with brine and extracted with EtOAc. The orgcuiic 
extracts were washed with brine (Sx) , dried {MgS04) and 
evaporated to give 1,87 g of the benzylic azide product. 

20, 

The benzylic azide (1.87 g, 11.84 mmol) and SnCl2»H20 (7.25 g, 
32.2 mmol) in MeOH (50 mL) was stirred at ambient temperature, 
for 18 h. The solution was evaporated to dryness then the 
residue was dissolved in IN NaOH and extracted with EtOAc. 
25 The EtOAc layer was washed with brine, dried and evaporated to 
give 0.83 g of a-ainino-4-cyanotoluene . 

3-a*ri£luoroQDft6eliyl-l* (A-mathoa^phenyl) -lH-pyrazolo-5- (N- ( (4- 
cyano ) phenyl) methyl )carboxyamide: To 3-trif luoromethyl-5- 

30 methyl^l- (4-methoxyphenyl) -IH-pyrazole (EXAMPLE 15, 0.4 g, 1.4 
mmol) cind N-methylmorpholine (0.156 g, 1.54 mmol) in CH2CI2 
(30 mL) at 0 was added isobutylchlorof ormate (0 .21 g, 1.54 
mmol). The reaction was stirred for 30 min at 0 and 0.203 
g of a-:amino-4-cyanotoiuene (1.54 mmol) in c:H2Cl2 (8 mL) was 

35 added. After 18 h the reaction was washed with IN HCl and IN 
NaOH, then dried and evaporated to give 0.54 g of crude 
. material . Further purification was effected by MPLC with a 
colimn of 260 g of flash silica, eluting with 2:1 HexanerEtOAc 
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and collecting 25 mL fractions. The 0.32 g of the desired 
nitrile was obtained from fractions 61-120; rap 197.5, LRMS 
(M+H)+ m/z = 401.0. 

3-Trif luoramethyl-1- (4-inethoxyphenyl) -lH-pyrazole-5- (W- ( (2- 
f luoro-4- (O-methyl ) f ormimino) phenyl ) methyl ) carboajyamide .HCl : 

A Stream of anhydrous HCl gas was passed through a solution of 
3-trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- ( (4- 
cyano) phenyl) methyl )carboxyamide (0.32 g, 0.8 mmol) in dry 
MeOAc (25 mL) and dry MeOH (5 mL) at 0 oc until saturation. 
After standing for 18 h at 10 the tightly stoppered flask 

was unsealed and the solvent was removed by distillation in 
vacuo. The residue was then repeatedly evaporated with dry 
Et20. then pijn^ed on for several hours to remove the leust 
traces of HCl. 

3-Tirif luoromethyl-1- {4-inethoaOTlienyl) -lH-pyrazole-5- (N- ( (4- 
aiiiidino)pliexrjrl) methyl )carbo3iyainido • TPA: The imidate (0.4 
mmol) prepared above was dissolved in dry MeOH (15 mL) and 
(NH4)2C03 (0.192 g, 2.0 mmol) was added. This mixture was 
stirred at ambient temperature for 18 h, then evaporated to 
dryness. Purification of the final product was by HPLC 
utilizing gradient elution with a mixture of 
water :acetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase CIS (60 A) column gave a pure sample of the 
title compound; itqp 131.4, HRMS (M+H) + obs. m/z: 418.1478. 

BXAMPLE 80 

3-Tpif luoromethvl-l- (rA-inftthoacvphe» v l^ -IH-rwrazola-S- m- f I A- tv^ 

3-Tri£luoramethyl-l- (4-metho3iyphexiyl) -lH-pyxazole-5- (N- ( (4- (N- 
Iwrrolidino)foriByliaiJjio)pl»enyl)iiiothyl)carboKyamid9 • TPA: 3- 

trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- ( (4- (o- 
methyDf ormimino) phenyl) methyl )carboxyamide .HCl (EXAMPLE 79, 
0-4 mmol) prepared above was dissolved in dry MeOH (15 mL) a^d 
pyrrolidine (0.09 g, 1.2 mmol) was added. This mixture was 
stirred at ambient temperature for 18 h, then evaporated to 
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dryness. Purification of the final product was by HPLC 
utilizing gradient elution with a mixture of 
water : acetonitrile with 0.05% trif luorpacetic acid on a 
reverse phase Cl8 (60 A) column gave a pure sample of the 
title compound; LRMS (M+H)+ m/z: 472.3.. " 

EXAMPLE 81 

3"Trif liior-ci TOthvl-1" (4"metho»TOhenvl> -IH-w (W- ( (1- 

benzyl) piperlclin-4-vl>c arbo3cyaiiiide • TFA 



3-Trif luoromothyl-l- (4-inetthoxyplienyl) -IH-pyxazole-S- (N- ( (1- 
benzyl) piper idin-4-yl)c£u:bo3cyaxaxde • TFA: To 3- 

trif luoromethyl-5-methyl-l- (4-methoxYphenyl) -IH-pyrazole 
(EXAMPLE 15, 2.86 g, 10 mmol) and N-methyl morpho line (1,01 g, 

15 10 mmol) in THF (50 mL) at 0 was added 

isobutylchloroformate (1.36 g, 10 mmol). The reaction was 
stirred for 30 min at 0 and 1.90 g of l-benzyl-4- 
aminopiperidine (10 mmol) was added. After 18 h the reaction 
was evaporated to dryness and dissolved in IN NaOH, then 

20 extracted with EtOAc. The EtOAc layer was washed with brine,, 
then dried and evaporated to give 4.36 g of crude material. 
Recrystallization with n-butylchloride gave 1.16 g of product; 
mp 120.8 oc. 

25 A 0.10 g saiKple was dissolved in Et20 and TFA added, to form 

the TFA salt. Trituration with Et20 and n-butylchloride gave 
0.015 g of pure product; mp 175.6 ^C, HRMS (M+H)+ calc. m/z: 
459.200, obs: 459.199. 

30 EXAMPIJ; 82 

3-Trlf l uorotmethvl-l- (4-met:ho2cvphenvl> ->lH-Pvrazole-5- (N- ( (1- 
(pvxidi n-2-vl)met::hvl)pipei:idln-4-vl^carboxvamide • TFA 

3-Trifliioraiaethyl-l-^ {4-met;ho3Vphenyl) -IH-pyrazole-rS- (N- 
35 (piperidln-4-yl)carboKyainide • HCl: To a solution of 3- 
trif lu6romethyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- 
( (benzyl) piperidin-4-yl)carboxyamide (EX/UylPLE 81, 1.06 g, 2.31 
mmol) in CH2CI2 (40 mL) was added 1-chloroethylchloroformate 
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(0.5 g, 3.5 mmol) . The reaction was stirred for 2 h, then 
evaporated to dryness. The residue was dissolved in MeOH (50 
mL) and heated at reflux for 1 h.. The reaction was evaporated 
to give 0.8 g of product; LRMS (M+H)+ ni/z: 369.2. 

3-Trif luoromethyl-1- (4-met:hoxyphenyl) -lH-pyrazolo-5- (N- ( (1- 
(pyridiii-2-yl)inethyl)piperidin-4-yl)caxboxysmide • TFA: To 3- 

trif luoromethyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- 
(piperidin-4-yl)carboxyainide • HCl (0.21 g) and K2CO3 (0.3 g) 

10 in AcOH (20 mL) was added 2-picolyl chloride (0.16 g) . The 
reaction was stirred at ambient temperature for 18 h. The 
reaction was diluted with water and extracted with EtOAc (3x) .. 
The extracts were dried (MgS04) and evaporated to give 0.29 g 
of crude product. Purification of the final product was by 

15 HPLC utilizing gradient elution with a mixture of 

water : acetonitrile with 0.05% trif luoroacetic acid on a 
reverse phase CIS (60 A) column gave a pure sample of the 
title compound; LRMS (M+H) + m/z: 460.3. 

20 EXABgPI,E 83 

3-Trif luQromethvl-l- (4-met:lioxvT>lienvl> -lH-pvrazole-5- (N- (4- 12- 
inQfclryi'8m-iria^f%-i- vl) > plienvl) carbojcvamide • TFA 

3-Trif luoromethyl-1- (4-ziiethoxyphenyl) -lH-pyrazole-5- (N- (4- (2- 
25 methylimidazo-l-^yl) ) phenyl) carbo3cyajid.de • TFA: A mixture of 
3-trifluoromethyl-5-methyl-l- (4-methoxyphenyl) -IH-pyrazole 
(EXAMPLE 15, 0.20 g, 0.7 mmol), BOP (0.44 g, 1 mmpl) , Et3N 
(0.1 g, 1 mmol) and 1- (4 -aminophenyl) -2 -methyl imidazole (0.17 
g, 1 mmol) in DMF (20 mL) was heated at 50-55 for 1 h, then 
30 cooled to ambient temperature and stirred 18 h. The reaction 
was diluted with water and extracted with EtOAc. The EtOAc 
extracts were washed with water (5x) / dried (MgS04) and 
evaporated. Purification of the final product was by HPLC 
utilizing gradient elution with a mixture of 
35 water: acetonitrile with 0.05% trif luoroacetic acid on a 

reverse phase C18 (60 A) column gave a pure sample of the 
title confound; mp 103.7 <^C, HRMS (M+H)+ m/z: 442.188. 
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3-Met:livl- f 4>>metIi oxv) phenvl-lH-mrrazole-S- (N- f 4- rs-mettorl- 
imidazol- 1-vl >phenvl 1 carlaoxvamlde 

and EXAMPIJ; EtS 

3-Met:h vl-- (4-methoxv) phenyl -lH-pvrazole^5- (N- f 4- {4-met:hvl^ 
iittidazol - 1 ~ vl > phenyl ) carboxvamide > 

N-(4-iiltrpplienYl)-5-2aet:hylimidazole: A solution of p- 
nitrofluorobenzene (2 g, 14 inmol) in DMF (20 mL) was treated 
with potassium carbonate (8 58 inmol) and 4 -methyl imidazole 
(1.2 g, 14.mmol). After refluxing for 18 h/ the reaction 
mixture was cooled down and concentrated at reduced pressure. 
The residue was treated with water and the mixture was 
15 extracted with ethyl acetate and dried over magnesium 

sulphate. The organic layer was concentrated and the residue 
was purified by f lash-chroinatography (methanol/methylene 
chloride, 0.5:9.5) affording 1.8 g{62%) of p-nitro-4 (5)~ 
methyl-imidazol-l-yl as 7:1 mixture of regioisomeris . 

20 

N- ( 4 -aminophenyl ) - 5 -methylimidazole : Reduc t i on in 
MeOH:TFA(9.5:0.5) with 0.1 eq. of Pd/C (10%) at 55 psi at 
ambient temperature over 20 h, followed by filtration over 
Celite afforded 1.4 g (93%)of p-amino-4 (5) -methyl-imidazol-1- 
25 yl. 

Preparation o£ the mixture of 3~iiiet:fayl- (4-]Ilet:hoav)phezlyl-lH- 
pyrazole- 5- { N- { 4 - ( 5 -methyl- imidazol-l-yl }pheziyl ) carboxyaniide 
and 3-xiiethyl- (4-methoxy)phenyl-lH-pyrazole-5- (N- {4- (4-metlxyl- 

30 iiiiidazol-l-yl}pheiiyl)carbo3cyamide: A solution of 3-methyl-l- 
{4-methoxyphenyl)-lH~pyrazolecarboxylic acid (200 mg, 0.8 
mmol) in acetonitrile (5 mL) was treated with an excess of 
thionyl chloride. The resultant mixture was reflxixed for 2h, 
cooled down, concentrated, dissolved in methylene chloride (5 

35 mL) and treated with DMAP (0.22 mg, 1.8 mmol) and N-(4- 
aminophenyl) -5-methylimidazole (131 mg, 0.7 mmol). The 
reaction mixture was stirred at ambient tenperature for 18h. 
The residue was treated with water and the mixture was 
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extracted with ethyl acetate and dried over magnesium 
sulphate. The organic layer was concentrated and the residue 
was purified by f lash-chromatography (methanol /methylene 
chloride , 0.5:9.5) affording a mixture of 3 -methyl- (4- . 
5 metho::Q')phenyl-lH-pyrazole-5- (N-{4- (5-methyl-imidazol-l- 
yDphenyl) carboxyamide and 3 -methyl- (4-methoxy )phenyl-lH- 
pyraz ole-5-(N-{4-(4 -methyl - imidazol - 1 -y 1 } phenyl ) carboxyamide . 
The final products were purified by normal phase HPLC eluting 
with solvent A (hexane) and solvent B(ethanol) using 80% of A 
10 and 20% of B and eluting at 7.5 mL/min. 

EXAMPXJS 84: 3-methyl- (4T]net:]iocH3r)pbenyl-lH-pyrazole-5- (27--(4- 
(5r-lnethyl•-imidazol-l-yl}phenyl)carboac^ NMR (CDCI3) : 
2.19 (s, 3H) , 2.38 (s, 3H) , 3.85 (s, 3H) , 6.76 (s/ IH) , 6.97 
15 (m, 2H) , 7.14 (m, IH) , 7.25 (m, 2H)/7.39 (m, 2H) , 7.50 (s, 
IH) , 7.71 (m, 2H) , 8.05 (s, IH) . 

EXAMPUS 85: 3-iiiethyl- (4-iiiethoxy) phenyl- IK-pyrazole-S- (N- {4 - 
(4-inet:hyl-iiiildazol-l-yl}pheziyl)carbo«ya2idLde: NMR (CDCI3) : 

20 2.31 (s, 3H), 2.36 (s, 3H) , 3.83 (s, 3H) / 6.71 (s, IH) , 6.94 
(m, 3H) , 7.26 (m, 2H) , 7.39 (m, 2H) , 7.58 (m, 2H) , 7.92 (s, 
IH) , 8.23 (s, IH) . 

EXAMPI.K 86 

25 3-Tgi£lttorometh vl- (4-metho3fy>phenvl-lH>TyvTrazole-5- (N- C4- {5> 
caxbQniethoxv-iiiiidazol-l-vl>plienvl)carboyva«-5*^** 

Butyl 9lyoaQrl(4-2adLt:roaziilino)ijiiixie: A solution of p- 
nitroemiline (6.3 g, 53.4 mmol) in ethyl alcohol (50 mL) was 

30 treated with n-butyl gluoxylate (8 g, 53.8 mmol). After 

stirring at ambient temperature for 18h, the reaction mixture 
was concentrated at reduced pressure. The residue was treated 
with water euid the mixture was extracted with ethyl acetate 
and dried over magnesium sulphate. The organic layer was 

35 concentrated to afford the title compouind in nearly 
quantitative yield, which was used without further 
purification. 
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4-Ainiiio-(5-(carbo8nethoxy)iiaidazol-l-yl)benz To the 

solution of butyl glyoxyl (4-nitroanilino) iitiine (1.6 g, 6.9 
mmol) in methyl alcohol (10 itiL) was added potassium carbonate J 
(1.9 g, 13.9 mmol) and tosylmethyl isocyanate ' (2 . 3 g, 11.8 
5 mmol) . The solution was ^stirred for Ih at rt, then solvent 
was removed under reduced pressure. The residue was treated 
with , the saturated sodium chloride solution and the mixture 
was extracted with methylene chloride. The organic extract 
was concentrated and triturated with methyl alcohol. The 
10 precipitate was collected cm.d dried to afford an intermediate 
4-nitro- (5- (ca:rbomethoxy)imidazol-l-yl) benzene (1.5 g, 94%). 
MS (ES) m/z (rel. intensity), ,249 (M+, 100). 

Reduction to 4-amino- (5~ (carbomethoxy ) imidazol-l-yl) benzene 
15 was accomplished according to the procedure described in 

EXAMPLES .84 and 85; MS (ES) m/z (rel. intensity), 219 (M+, 
100) . 

3- Trif lttoroimethyl-(4'»inet:hQxy)i^enyl-lH-pyrazole"5" (N- {4- (5- 

20 carbomathoacY-imldazol-l-yl>phax^l)carboxYamide: A solution of 

4- amino- (5- (carbomethoxy) imidazol-l-yl) benzene (152 mg, 0 . 7 
mmol) was coupled with 3-trif luoromethyl- (4-methoxy) phenyl-lH- 
pyrazole~5-carbonyl chloride (205 mg, 0.7 mmol) according to 
the procedure, described in EXAMPLES 84 and 85. Purification 

25 by flash chromatography (methanol /methylene chloride, 1:9) 

afforded 3-trif luoromethyl- (4-methoxy)phenyl-lH-pyrazole-5- (N- 
{4- (5-carbomethoxy- imidazol-l-yl )phenyl)carboxyamide/ (70 mg, 
20%); MS (ES) m/z (rel. intensity), 486 (M+, 100). 



30 EXAMPLE 87 

3 -Triflu oromethvl ■ M-met± L03cv) Phenyl -IH-rr^ (N-^4- (5- 

carbo3c y--*^»^ fi azol-l-vl> phenyl) carboscva™ -! 

3-Tri£luorc3iiiietfayl- (4-iiiet:lioav)pliex]yl-lH-pyrazole-5- (N- {4- ( 5* 
35 carbaxy-ljiiidazol-l--yl}phexiyl) carboa^ywi^ 3 -Trif luoromethyl - 

{4rmethoxy)phenyl-lH-pyrazole-5- (N-{4- (5-carbomethoxy- 
imidazol -1-yl} phenyl )carboxyamide (147 mg, 0.3 mmol) was 
suspended in 4:1 mixture of THF and water and treated with 
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LiOH (37 mg, 0.9 mmol) in 0.5 mL of water. The reaction 
mixture was allowed to stir for 1 hr at ambient tenperature , 
neutralized with IN HCl, extracted with ethyl acetate, dried 
over MgS04 and concentrated to give the acid. The final 
5 product was purified by reverse phase HPLC on a Vydec® C-18 
column eluting with solvent mixture A (water :TFA, 99.5:0.5) 
and solvent mixture B (acetonitrile:water :TFA, 90:9.5:0.5) 
using a gradient starting with A at 100% and changing to B at 
100% over 60 min ; MS (ES) m/z (rel. intensity), 471.9 {M+, 
10 100) . 

EXAMPI.Eg 88-90 

The crude acid, 3-trif luoromethyl- (4-methoxy)phenyl-lH- 
pyrazole-5- {N-{4- {5^carboxy-imidazol-l-yl}phenyl)carboxyamide, 

15 was dissolved in acetonitrile, treated with excess thionyl 

chloride and reflixxed over a period of 2hr. The solvent was 
removed under reduced pressure. The coupling with the amines 
specified below was conducted according to the procedure 
described in EXAMPLES 84 and 85 to afford EXAMPLES 88-90. The 

20 final products were purified by reverse phase HPLC on a Vydec® 
C-18 column eluting with solvent mixture A (water :TFA, 
99.5:0.5) and solvent mixture B ( acetonitrile: water :TFA, 
90:9.5:0.5) using a gradient starting with A at 100% and 
changing to B at 100% over 60 min to obtain EXAMPLES 88-90 as 

25 the trif luoroacetic acid salts. 

EXAMPLE 88! 3-Trif luorcmethyl- (4--methoa^y)phexlyl-lH-•pyxa2ol©- 
5- (N- {4- (5-N-iiietlvlcarbaiiilde-uildazol-l-- 
yl}pheziYl)carbQacyaaiide: Prepared using an excess of N- 
30 methylamine*HCl; IH NMR {CDCI3) : 2.89 (d, J = 4.7 Hz, 3H) , 

6.13 (m, IH), 6.98 (d, J = 9.1 Hz, 3H) , 7.15 {d, J = 8.8 Hz, 
2H) , 7.37 (d, J = 8.8 H2, 2H) , 7.48 (m, 3H) , 7.59 (s, IH) , 
8.79 (s, IH). 

35 EXAMPLE 89: 3-Trif luoroanetliyl- (4-ln©thoxy)ph©nyl-lH-py2^azol©- 
5- (N-{4- (5-carbaiaide-iiiiidazol-l-yl}phenyl) carboxyamide : 

Prepared by satxirating the 0 CH2CI2 solution of the acid 
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Chloride with NH3 gas; MS (ES) m/z (rel. intensity), 468.9 
(M+, 100) 

EXMJPI.E 90: 3-Trif luoroiMthyl- {4-^l©thos^y)pllenyl-lH-pyxazole- 
5- {N-{4- (S-methylsulf onylc2urbajnido-l- 

unidazole}phenyl)carboxyaiiiide: Prepared using methane 
sulfonamide as the amine component; MS (ES) m/z (rel. 
intensity), 546.9 (M+. 100) 

3,- (4 ' -Hetboxvphenvl^ -3-lru^->wf|Yl ^,.^]T Y^ - iH-rnrrazola-^S-M- tA ■ , 

1- (4 • -methoxyplxenyl) -B-hydroxylmethyl-lH-pyr-azolo-S- 

15 ethylcarboacylate: To a solution of 1- (4 • -methoxyphenyl) -3- 
methyl-lH-pyrazole-5-ethylcarboxylate (1.58 g, 7.1 mmol) in 
CCI4 (250 mL) was added NBS (1.5 g, 8.5 mmol) and benzoyl 
peroxide (73 mg, 4 mmol%) . The mixture was degassed and 
filled with nitrogen, refltixed for 18 hours under nitrogen, 

20 and then cooled to room temperature, the mixture was diluted 
with CH2CI2 (100 mL) , washed with 10% NaOH (20 mlix3) , water 
(20 mLx3), and brdLne (10 mLx2) . and dried over MgS04. 
Filtration and concentration gave crucie 1 -( 4 • -methoxyphenyl ) - 
3-bromomethyl-lH-pyrazole-5-ethylcarboxylate (2.4 g). To a 

25 solution of the crude in aqueous DMSO (75%, 40 mL) was added 
Cu20 (1.5 g, 10.5 mmol), and the mixture was stirred at 60 
for 2 hours. The mixt\ire was filtered to remove excess Cu20, 
and the filtrate was extracted with ethyl ether. The ether 
layer was washed with brine (10 mLx5) and dried over MgS04. 

30 Filtration and concentration, followed by purification by 
silica gel column chromatography with EtOAc/CH2Cl2 (1 to 1) 
gave the title compound (1.5 g, 81% yield). ESMS (M+H)* m/z: 
277. 

35 l-{4'-MBtdU3afyphetiyl)-3-hydroxylfflet:hyl-lH-pyrazol^^ 

pyrrolldiiiocarboxiyl)phexiyl)caurboxyamide: To a solution of 4- 
(pyrrolidinyl-one) aniline (390 mg, 2.05 mmol) in CH2CI2 (20 
mL) was added AlMe3 (2M in hexane, 3 mmol) at 0<^C. The 
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mixture was stirred at room temperature for 15 minutes and a 
solution of l-(4'-methoxyphenyl)-3-hydroxylmethylene-lH- 
pyrazole-5-ethylcarboxylate (560 mg. 2.05 mmol) in CH2CI2 (5 
mL) was added. The resulting mixture was stirred overnight ■/ 
quenched with water (5 mL) , and filtered through a pad of 
Celite to remove Al (OH) 3 . The filtrate was washed with water 
and brine, and dried over MtrS04. Filtration, concentration, 
and purification by silica gel column chromatography with 
gradient solvents (CH2CI2 to EtOAc) gave the title compound 
(5,70 mg, 67% yield). ESMS (M+Na)"^ m/z: 443. HBMS (M+H) + 
calc. m/z: 420.1798, obs: 420.1771. 

g3CaMPI.E 92 

To a solution of 1- (4-methoxyphenyl) -3-hydroxylmethyl-lH- 
pyrazole-5-N-( (4- -pyrrolidinocarbonyl)phenyl)carboxyamide 6 
(140 mg, 0.33 mmol) in THF (20 mL) was added. Mh02 (435 mg, 
4.95 mmol), and the resulting mixture was refluxed for 12 ' 
hours. The mixture was filtered to remove excess Mh02, and 
the filtrate was concentrated to give EXAMPLE 92 (138 mg, 
100%) as a white solid. ESMS (M+H)+ m/z : 419. 

EXAMPLE 93 

1- (4 • -MothoKyphenyl) -5-N- (4 • - (pyrrolidinocarbwD anilide) -IH- 
pyrazol-3-yl-carbox3rlic acids To a solution of AgNOj (34 mg 
0.2 mmol) in H2O (0.5 mL) was added NaOH (16 mg, 0.4 mmol), 
and a solution of 1- (4 • -methoxyphenyl) -3-formaldehyde-lH- ' 
pyrazole-5-N- ( ( 4 ■ -pyrrolidinocarbonyl ) phenyl ) carboxyamide 
(EXAMPLE 92, 42 mg, 0,1 mmol) in MeOH (0.5 mL) at O'C. After 
being stirred at room temperature for 30 minutes, the mixture 
was carefully acidified with cone. HCl (35 mL) to pH~2 and 
concentrated to give a residue, which was purified by silica 
gel column chromatography with gradient solvents (CH2CI2 to 
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EtOAc) to give the title compound (25 mg, 58%). ESMS (M+Na)*- 
m/z: 456.9.- 

EXftMPIiE 94. 

^ J . - 14 ' ^Methoxvphenvl> -3-Tnftt->, y iearbo3cylat:e-lH-pvra2ola-R~Kr- . - 
PVrroiidinQeay^QHvl Vph envl) carhr»yY ^Tn-{#q«> 

1- (4 ' -MothcMTOhenyl) -3-iiiathylcarboxylato-lH-Ryra2olo-5-N- {4 • - 
pyrrolidiAocarbcaiyl)pfaenyl)carbaacyaittxde: To a solution of 1- 

10 <4'-metho3cyphenyl)-3-fonnaldehyde-lH-pyrazole-5-N-( (4'- 
pyrrolidinocarbonyl)phenyl)carboxyaInide (EXAMPLE 92, 42 mg, 
0.1 mmol) in MeOH (1 mL) was added KCN (7.8 mg, 0.12 mmol), 
HOAc (7.2 mg, 0.12 mmol) and Mn02 (120 mg, 0.83 mmol), and the 
resulting mixture was stirred at room temperature for 12 

15 hours. The mixture was diluted with EtOAc (50 mL) , washed 
with water (10 mIoc3) and brine, and dried over MgS04. The 
solution was filtered, concentrated, and purified by silica 
gel column chromatography with EtOAc to give the title 
compound (38 mg, 85% yield). ESMS (M+Na)+ m/z: 471. 

20 

• 3t- ' -M^thoacyphenvl^ -3-fnr«;nr^tM » thvl-lH-t>vra2Qle~5-W- (A ' - 

25 l-<4'-MatlieMOT>henyl)-3-cyanooiet:hyl-lH-pyra2ole-5-N-(4'- 

pyrrolidinocarboivl) phenyl) carbojiyainide: To a solution of 1- 
(4 • -methoxyphenyl) -3-hydroxylmethyl-lH-pyrazole-5-N- ( (4 • - 
pyrrolidinocarbony 1) phenyl )carboxyamide (120 mg, 0.29 mmol) in 
CH2C12 (15 mL) was added MsCl (48 mg, 0.43 mmol) and Et3N (44 

30 mg, 0.43 mmol) . After being stirred at room teir5>erature for 2 
hours, the resulting mixture was concentrated. A solution of 
the residue in DMF (3 mL) was treated with NaCN (43 mg, 0.87 
mmol) and stirred for 16 hours. To the reaction mixture was 
added EtOAc (50 mL) and water (5 mL) . and the EtOAc layer was 

35 washed with brine (10 mLx5) , dried over MgS04, concentrated, 
and purified on silica gel TLC plates eluted with EtOAc to 
give the title con^jound (57 mg, 46%). ESMS (M+Na) * m/z: 430. 
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?-fA'~(4"-MftthmnrPhftTiyll-5'-M» '-r>VT-7-r> l idinon^^HonYl \ «t^ -8 I 

lg-PVrazo1.-3 ■ -vH ae etie 

5 2-{l'-(4' '-Hethax3nc»heiiyl)-5'-.<4' ' -pyrrol idinocarbonyl)anil.<jao- 
lH-pyrazol-3'-yl) acetic acid: To 1- (4 ' -methoxyphenyl) -3- 
cyanomethyl-lH-pyrazole-S-N- ( (4 ' - 

pyrrolidinocarbonyl) phenyl) carboxyamide (27 mg, .0.063 mmol) 
was added 6N HCl (1 mL) , and the resulting mixture was stirred 
10 at 75 oc for 16 hours. The mixture was extracted with EtOAc 
and the organic layer was diried over MgS04, concentrated, and 
purified on silica -gel TLC plates eluted with 20% MeOH in 
EtOAc to give the title compound (2 mg, 7%) . MS(ES-) (M-H) + 
m/z: 447. 



15 



20 
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EXRMFi:.B 97 

1- (4 ' -Methoxvpheiwl^ -^-V'^ - omnmatehvl-lH-pvTazole-S-M- » - 



1- (4 • -Methoacyphenyl) -3-l^to>aylinot:hyl-lH-pyrazole-5-N- (2 • - 
t»rt:-bttt:ylaaiiiosttJ^onyl-[i,i.]-biphon-4-yl)carbo»yBi^ To a 

solution of 4-(2'-tert-butylaininosulfonylphenyl)aniline (1.33 
g, 4.3 mmol) in CH2CI2 (40 mL) was added AlMe3 {2M in hexane, 
6.5 mmol) at 0 ©c. After the mixture was stirred at room 
25 temperature for 30 minutes, a solution of l-(4•- 
methoxyphenyl ) -3 -hydroxylmethyl-lH-pyrazole-5-ethylcarboxylate 
(1.09 g, 3.95 mmol) in CH2CI2 (5 mL) was added, and the 
resulting mixture was ref luxed for 6 hours and quenched with 
water (5 mL) . The mixtxire was filtered through a pad of 
Celite, and the filtrate was washed with water and brine, and 
dried over MgS04. Filtration, concentration, and purification 
by silica gel column chromatography with gradient solvents 
(CH2CI2 to EtOAc to 10% MeOH/EtQAc) gave the title con^sound 
(1.8 g, 85%). ESMS (M+H)+ m/z: 535. 



1- (4 • -Methoxyphenyl) -3-bromomethyl-lH-pyrazole-5-N- (2 • - 
amiaosulf onyl- £1. 1 • ] -biphen-4-yl) carboacyamido : To a solution 
of 1- (4 • -methoxyphenyl) -3-hydroxylmethyl-lH-pYrazole-5-N- (2 • - 
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cert-butylaminosulf onyl -{1,1'] -biphen-4 -yl ) carboxyamide ( 880 
mg, 2.49 mmol) in CH2CI2 (100 mL) Was added PBrs (675 mg, 2.49 
nrniol) . The resulting mixture was stir^-ed at room temperature;.: 
for 2 hours and concentrated. The residiie was treated with ? 
TFA (10. mL) , refluxed for 2 hours, and then concentrated. The 
residue was dissolved in EtOAc (50 mL) and water (5 mL) . The 
EtOAc. layer was washed with brine (10 mL) , dried over MgS04, 
concentrated, and purified by silica gel column chromatography 
with gradient solvents (hexane to EtOAc) to give the title 
compound (800 mg, 90%). ESMS (M+H)+ m/z: 541/543. 

EXaWPI^ 98 

1- f 4 ' -MethoTcvphaiiYT ^ -:=»-»»»n.{T,^» tAvl-lH-rnrrazole-5-w- ' - 
amitioBin foT^j,- ri . .1 ' r-»li >hen-4- v l>earbo3cv^4^^ 

1- (i • -Methoacyphanarl) -3-aminomethyl-lH-pyrazole-5-N- (2 • - 
aminosulf onyl- [i, 1 . ] -biphen-4-yl) carbaxyamlde : To a solution 

of l-(4'-methoxyphenyl)-3-bromomethyl-lH-pyrazole-5-N-(2'- 
aminosulfonyl-tl.l']-biphen-4-yl) carboxyamide (140 mg, 0,259 
mmol) in a mixture solvents (EtOH/CH3CN/H20 = 10:5:1, 20 mL) 
was added NaN3 (50.5 mg, 0.776 mmol) . After refluxing for 16 
hours, the resulting solution was cooled to room temperature. 
A solution of SnCl2.2H20 (350 mg, 1.55 mmol) in MeOH (4 mL) 
was added to the above solution, and the resulting mixture was 
stirred at room temperature for 2 hours. The mixture was 
neutralized with IN NaOH to pH 8-9, and extracted with EtOAc. 
The EtOAc layer was concentrated and purified on silica gel 
TLC plates eluted with 20% MeOH in CH2Ci2 to give the title 
compound (126 mg, -100%); ESMS (M+H)+ m/z: 478.1. 

gg»MPT.-g go 

PYrazole-5-W-(2'-«m1noHulfonv1-ri .1 ■1-btr>hMr.-A- ^11«,^>^.^4,,, 

1- (4 • -Ifethoxypheiiyl) -3- (N-aiethylsul£onylamino)metliyl-lH- 
pryrazolo-S-M- (2 • -aaiaosulf oayl- [l, i • ] -biphen-4 -yl) carboxyamide 
: To a solution of 1- (4 • -methoscyphenyl) -3-aminomethyl-lH- 
pyrazole-5-N- (2 • -aminosulfonyl- [1, 1 • ] -biphen-4 -yl) carboxyamide 
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(15 mg, 0.031 mmol) in CH2CI2 d mL) was added MsCl (3.6 mg, 
0.035 mmol) and Et3N (4.7 mg, 0.047 mmol). After stirring at 
room temperature for 2 hours, thie resulting mixture was - 
concentrated and purified on a silica gel TLG plate eluted 
5 with EtOAc-CH2Cl2 (1:1) to give the title compoiind (12 mg, 
70%). HRMS (M+H)+ calc. m/z: 556.1324, obs. : 556.1320. 

EXAMPLE 100 

1" (4 ' -Methoixvphenv l) ->3- (imidiazol-l-vl>met:hvl-lH-r>vrazole-5-N- 
10 (2 ' -aininosttlf onvl- ri. 1 M gai^>>o^rYaT.4^o 

1- (4 • -Methoxyphenyl) -3- {i2uidazol-l-yl)inethyl-lH-pYrazole-5-N- 
(2'-axaixwsul£onyl-[l,l']-blphen-4-yl)csu:boxya2U To a 

solution of 1- (4 ' -methoxyphenyl ) -3-bromomethyl-lH-pyra2ole-5- 
15 , N- (2 • -aminosulfonyl- [1,1'] -biphen-4-yl) carboxyamide (30 mg, 

0.055 mmol) in CH2CI2 (2 mL) was added imidazole (12 mg, 0.176 
mgr) , and the resulting mixture was stirred at room tempera tvire 
for 8 hours. The mixture was concentrated and purified on 
silica gel TLC plates eluted with CH2Cl2/EtOAc (1:3) to give 
20 the title compound- ESMS (M+Na)+ m/z: 528.5. 

BXMgLE 3.01 

1- (4 ' -MetliQacvpheiivl^ -3-hvdiroxvlmet:Kvl-lH-Twr a2ole-5-M- r2 » - 
ami TiOBn 1 f onvl - r 1 . 1 M ->biplien-4 -vl > eaybQafyM^l 

25 

AND EXAMPLE 102 
1- (4 ' - Met:ho3cyphenvl> -B^trif luoroacetvlhvdro ^lTftftt- hvl-lH- 
pvrazQlQ-5-M- ( » -atn4 r^^ai^i ^r ^nvl>- Tl, 1 ' 1 -biphen-4-vl1 carboxvamide 

30 Preparatlcm of a mixture of l-(4 *-inethoKypb0XQrl)-3- 

hydroxyljnet:fa3rl*-lH-pyrazole-5-N-^ (2 • -aminosulfonyl- [1, 1 • ] - 
biphan-4-yl)carboavamid6 and l-(4'-metho3qfpbez^l)-3- 
trif luoroacet:ylhydroacylmetaiyl-lH-pyrazole~5-N- (2 ■ - 
aminosulfonyl- [ 1, 1 • ] -biplien-4 -yl ) carboxyamide : To 1^(4*- 

35 methoxyphenyl ) -3 -hydroxy Imethyl-lH-pyrazole-S-N- (2 * -tert- 
buty laminosulf onyl -[1,1'] -biphen- 4 -y 1 ) carboxyamide (40 mg , 
0.075 mmol) was added 25% TFA in CH2CH2 (6 mL) , and the 
mixture was stirred at room temperature for 20 hours; The 
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mixture was concentrated . and purified by prep. HPLC to give 
EXAMPLE 101: 1- (4 • -methoxyphenyl) -S-hydroxylmethyl-lH- 
pyrazole-S-N- (2 • -aminosulf onyl- [1,1'] -biphenyl ) carboxyainide ( 8- 
mg, 22%): ESMS (M+H) + m/z: 479; and EXAMPLE 102: 1-^(4'- 
methoxyphenyl) -3-trif luoroacetylhydrbxylmethyl-lH-pyrazole-5- 
N~ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4-yl) carboxyamide (18 mg, 
42%): ESMS (M+H)-^ m/z: 575. 

E3CAMPI.E 103 

1- (4 ' -Methoxv-2 ^ -metAQ3tvGagbonvlpli e iivl> liiorQmQt:livl-.lH- 
Pvra2ole-5-N> r 2 ' ■methvlsulf onvl- i n ^blphon-A- 

IN- (4 • -metlioxy-2 • -methoxycarbonylphenyl) -3-trif luorametliyl-5-- 
methylpyrazole: To a solution of 2-bromo-5-methoxyphenyl 
methylcarboxylate (4.9 g, 20 mmol) in DMF (25 mL) was added 3 - 
methyl-5-trifluoromethylimidazole (3 . 0 g, 20 mmol), CuBr (1 g/ 
7 mmol), and K2Cp3 (2.76 g, 20 mmol). The mixture was stirred 
at 110 oc for 18 hours and diluted with EtOAc (150 mL) . The 
mixture was filtered through a pad of Celite, and the filtrate 
was washed with water and brine (10 mLxS) , and dried over 
MgS04- Filtration, concentration, and purification by silica 
gel coluimi chromatography with hexane-CH2Cl2 (1:1) gave IN- 
(4 * -methox/-2 '-methoxycarbonylphenyl) -3~trif luoromethyl-5- 
methylpyrazole (3.17 g, 51%). ESMS (M+H)+ m/z: 315. 

IN- {4 ■ -methoacy-2 • -netihoavcarboiavlplienyl) -3-trl£luoroiiiiethyl-lH- 
pyrazole-S^carboscylic acid: To a solution of IN- (4 • r-methoxy- 
2 ^me t hoxy carbony Ipheny 1 ) - 3 - 1 r i f luor ome thy 1 - 5 -me thy Ipyr az o 1 e 

(2.54 g, 8.09 mmol) in CCI4 (150 mL) was added NBS (2.88 g, 
16.18 iranol) , benzoyl peroxide (31 mg, 0.12 mmol), and AIBN 

(123 mg, 0.44 mmol), and the mixture was degassed and then 
filled with nitrogen. After refluxing under nitrogen for 24 
hours, the mixture was cooled to 0 and filtered. The 
filtrate was concentrated to give a crude oil. To a solution 
of the crude oil in CH3CN (50 mL) and water (20 mL) was added 
KM1O4 (1.8 g, 11.4 mmol). The mixture was stirred at 95 
for 1.5 hours and cooled to room temperature. A solution of 
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Na2S03 (5 g in 15 itiL of water) and NaHCOs {5.5 g in JO mL of 
water) was added, and the resulting mixture was filtered 
through a pad of Celite. The filtrate was extracted with 
ether, and the aqueous layer was carefully acidified with 
cone. HCl to pH 2 and extracted with EtOAc. The EtOAc layer 
was washed with brine (10 mL) and dried over MgS04, 
Filtration and concentration gave pure IN-- (4 • -methoxy-2 ' - 
methoxycarbonylphenyl) -3-trif luoromethyl-lH~pyra2ole-5- 
carboxylic acid (1.2 g, 43,1%). ESMS (M+H)-*- m/z: 345. 



1- (4 * -Methoarir-2 • -mathoxycarbosylplienyl) -3-trif luoromethyl-lH- 
pyxazole-S-N- (2 • -metfaylsulf Gnyl-- tl, 1 • ] -blplieii-4- 
yDcarboxyamide: To a solution of IN-- (4 ' -methoxy-2 • - 
methoxycarbonylphenyl) -3-trif luoromethyl-lH-pyrazole-S- 
15 carboxylic acid (344 mg, 1 mmol) in DMF (5 mL) was added 

PyBrop (559 mg, 1.2 mmol), and the mixture was stirred at room 
temperatxire for 30 minutes. After N,N-diisopropylethylamine 
(288 mg, 2.5 mmol) was added, the resulting mixture was 
stirred for 10 minutes/ and then a solution of 4-(2*- 
methylsulfonylphenyl) aniline (265 mg, 1 mmol) was added. The 
resulting mixture was stirred at 90 for 16 hotirs, diluted 
with EtOAc (100 mL) , washed with IN HCl (20 mLx2)/ 10% NaHC03 
(20 mLx2), water (10 mL) , and brine (20 mLx4), dried over 
MgS04, and concentrated. The residue was dissolved in CH2CI2 
25 (20 mL) and treated with DOWAXd g) for 30 minutes. The 

mixture was filtered and the filtrate was purified by silica 
gel column chromatography with gradient solvents (CH2CI2 to 
EtOAc) to give the title, confound (430 mg, 73%). ESMS (M+H) + 
m/z; 592. 



3,- (4 ' -MethQ3gY-2 ' -hydroxycarbonvlphenvll -a-trif l uoramefchvl-^lg- 
pyirazole>5-N-> f 2 ■ ^ methvlgulfoixvl- 1 » 1 -biphen-^A^ 

To a solution of 1- (4 ' -met hoxy-2 • -methoxycarbonylphenyl) --3- 
trif luoromethyl-lH-pyrazole-5-N- (2 ' -methylsulf onyl- [1, 1 ' ] - 
biphen-4-yl)carboxyamide (290 mg, 0.49 mmol) in MeOH (10 mL) 
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was added aqueous NaOH (0.39gin5mLof water), and the 
mixture was stirred at room temperature for 16 hours. After 
extracting with ether, the resulting a:queous solution was 
carefully acidified with cone. HCjl to pH 2*and extracted with 
5 EtOAc. The EtOAc layer was dried over MgS04, concentrated, 

and purified by silica gel column chromatography with EtOAc to 
give the title confound (110 mg, 50 %) as a white solid. ESMS 
(M+H)+ m/z: 578. 

10 EXAMPIiE 105 

1- (4 ' -Metho3cv-2 ' -methoxvc arbonvlphenvl ) luorometihvl^lH- 
pyrazole-S-H- (2 * -RwiiTinctiilf onvl- 1 M -biplien-4-vllGarh Q3r^^4 

To a solution of IN- (4 • -methoxy-2 • -methoxycarbonylphenyl) -3- 

15 trifluoromethyl-lH-pyrazole-5-carboxylic acid (344 mg, 1 mmol) 
in DMF (5 mL) was added PyBrop (559 mg, 1.2 mmol), and the 
mixture was stirred at room temperature for 30 minutes. N,N- 
diisopropylethylamine (288 mg, 2.5 mmol) was added and the 
resulting mixture was stirred for 10 minutes, and then a 

20 solution of 4- (2 • -tert-butylaminosulf onylphenyl) aniline 

hydrochloride salt (358 mg, 1 mmol) was added. The resulting 
mixture was stirred at 90 for 16 hours and quenched with 
EtOAc (100 mL) . The mixture was washed with IN HCl (20 mLx2), 
10% NaHC03 (20 mLx2) , water (10 mL) , and brine (20 mLx4) , 

25 dried oyer MgS04, and concentrated. The residue was dissolved 
in CH2CI2 (20 mL) and treated with DOWEX (1 g) for 30 minutes, 
and filtered. The filtrate was purified by silica gel column 
chromatography with gradient solvents (CH2CI2 to EtOAc) to 
give 1 - ( 4 • -methoxy-2 • -methoxycarbonylpheny 1 ) -3 - 

30 trif luoromethyl-lH-pyra2ole-5-N- (2 ' -tert-butylaminosulf onyl- 
Ll, 1 • ] -biphen-4-yl) carboxyamide (550 mg, 85%). ESMS (M+H) * 
m/z: 649. 

To .1- (4 ' -methoxy-2 • -methoxycarbonylphenyl ) -3-trif luoromethyl- 
35 lH-pyrazole-5-N- (2 ' -tert-butylaminosulf onyl- [1,1'] -biphen-4- 
yDcarboxyamide (200 mg) was added TFA (5 mL) , and the 
resulting solution was ref luxed for 2 hours . The mixture was 
concentrated and purified on silica gel TLC plates eluted with 
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10% EtOAc in CH2CI2 to give the title compound (160 mg, 87%) . 
ESMS {M+H)+ m/z: 593. 

EKAMPT.Ig infi , 

TO a solution of 1- (4 • -methoxy-2 • -methoxycarbonylphenyl) -3- 
trif luoromethyl-lH-pyrazole-S-N- (2 • -tert-butylaminosulf onyl- 
[1,1'] -biphen-4 -yl ) carboxyamide ( 350 mg , 0.54 mmol ) in MeOH ( 5 
mL) was added aqueous NaOH (90 mg in 5 mL of water) , and the 
mixture was stirred at room temperature for 16 hours. After 
extracting with ether, the resulting aqueous solution was 
carefully acidified with cone. HCl to pH 2 and extracted with 
EtOAc. The EtOAc layer was dried over MgS04, concentrated, 
and purified by silica gel column chromatography with EtOAc to 
give the title compound (210 mg, 61.3 %) as a white solid 
ESMS (M+H)* m/z: 635. 

EXAMPT.ie \r fi 

1- (4 ' -Me1:hoacy-2 ' -hYclroxycarhonvlnhemrl^ -^- f .ri£liiQ^»m«f>,y i --.t,- 
Pyw<?le-S^N-f?'-a7ninosulfonvT-n .IM-b^r,!, ^-^ 11 ««.^h»^^^,^^ 

To 1- (4 • -methoxy-2 • -hydroxycarbonylphenyl) -3-trif luoromethyl- 
lH-pyra2ole-5-N- ( 2 ' - tert-butylaminosulf onylphenyl ) - 
phenyl) carboxyamide (210 mg, 0.33 mmol) was added TFA (5 mL) , 
and the resulting solution was refluxed for 1 hour. The 
mixture was concentrated and purified on silica gel TLC plates 
eluted with 10% MeOH in EtOAc to give the title con?>ound (190 
mg, 99%). ESMS (M+H)+m/2: 579. 

To a solution of 1- <4 • -methoxy-2 • -hydroxycarbonylphenyl) -3- 
trif luoromethyl-lH-pyrazole-5-N- (2 • -aminosulf onylphenyl) - 
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phenyl )carboxyamide (210 mg, 0.3 6 mmol) in THF (5 itiL) at 0 . 
was added N, N-diisopropylethylamine (62 mg, 0.54 mmol) and 
isopropylchloroforinate (freshly distilled, 46 mg, 0.38 mmol)., 
and the resulting mixture was stirred at room temperature f or ^ 
5 1.5 hours. NaBH4 (30 mg, 0.79 mmol) was added and the mixture 
was stirred for 1 hour. The reaction was quenched with IN HCl 
and stirred for 30 minutes. The mixtxire was diluted with 
EtOAc and the organic layer was washed with water and brine, 
dried over Na2S04, and purified on silica gel TLC plates 
10 eluted with EtOAc to give the title confound (75 mg, 37%) , 
ESMS (M+Na)-^ m/z: 586.9. 

E3CAMPT,K. q 109 TO 115 

IN- (4 • -Hetihoacyphenyl) -3-inet:hylpyirazol-5-yl) otliylcarboa^lates 

15 To a solution of 4--methoxyphenylhydrazine (8.65 g/ 50 mmol) iii 
HOAc (300 mL) at 80 Oq ^^s added oxime (ethyl 2-N- 
(methoxy) imino-4-oxopentanoate (see Example 1), 6 g, 32 mmol) , 
and the mixture was ref luxed for 18 hours and concentrated. 
The residue was dissolved in EtOAc (300 mL.) , washed with 10% 

20 NaOH (100 mL), water (100 mlix2) , and brine (20 mLx2) , dried 
over MgS04, concentrated, and purified by silica gel col\imn 
chromatography with CH2CI2 to give partially purified product, 
which was recrystalized in hexane to give the title compound 
(10.5 g, 80%). ESMS (M+H)* m/z: 261. 

25 

lN-(4«-Mot:hcaTOhenyl)-3-inothylpyra2ol-5-yl)car^boxyl^^ acid: A 

solution of IN- (4 ' -methoxyphenyl) -3-methylpyrazol-5- 
yDethylcarboxylate (5.9 g, 22.7 mmol) in THF (50 mL) was 
treated with IN NaOH (50 mL) at room teit^erature for 24 hours. 
30 The aqueous layer of the mixtiire was carefully acidified with 
cone. HCl to pH 2 and extracted with EtOAc. The EtOAc layer 
was dried, concentrated, and purified by silica gel column 
chromatography with gradient solvents (012012 to EtOAc) to 
give the title conpound (3.7 g, 66.3%) . ESMS (M-H)-^ m/z: 245. 

35 

Preparation of a Eacas^les 109-115 via a library? To a 

solution of lN-(4'-methox^henyl)-3-methyipyrazol-5- 
yDcarboxylic acid (450 mg, 1.94 mmol) in CH3CN (30 mL) was 
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added SOCI2 (1.4 g, 11.6 inmol) . The resulting mixture was 
refluxed for 1.5 hours and then concentrated. A solution of 
the residue in THP (38 niL) was divided into portions and added 
to solutions of anilines or amines (0.1 mmbl/s.aitple/well) and 
5 DJIAP (12.4 mg/well) in THF (1 mL/well). in a 96 well 

polyfiltronics filter plate. The 96 well polyfiltronics 
filter plate containing the reaction mixtures was shaken at 
room tenperature for 2 days. To each solution/well was added 
a suspension of DOWEX (0.2 g) in C3I2C12 (0.4 mL) and the 
10 resulting mixtures were shaken for one hour. The mixtures 
were filtered and the filtrates were carefully collected and 
dried under vacuxmi to give the library. 

bntvl ) Phenyl > eaghaw^ -.- . (H-»-H)^ m/z: 404. 

^sassPix IIP 

X- (4 » -M6thoacvphenvl> -a-metet r yl-lH-mrrazola - S-M- (A » - f 3 w -w^ .^«-».y| - 
3 " -pyragolin-S " -one-2 " -v1 > » > heiivl > ea y ho»Y ""1^i'?** • ESMS (M+H) ♦ 
m/z: 364. 



20 



25 BWthYl>>ansot:hiazol-2 " -vllah^l > . eSMS (M+H) + 
m/2: 455. 



ESCAMPU 112 

1" (4 ' -Methoxvphenvl ^ -3-ni e thvl..lH-T>vra2e»la - 5-W- f 3 ' . 4 ' - 
30 aibromophenvHeaarfaoinF»».4^ ^. £SMS (M-«-H)^m/z: 364. 

E3CAMPI.E 113 

X- (4 • -WgtboeKVPhenvll -3-iiift f .hvi-iH-pv3razole - 5-N- (A ' -a- 
hfXtvl. ) Phenyl ) caghagri>»«..i ^» . eSMS (M+H)+ m/z: 464. 



35 



1- (4 ' -Methcyicvphenvl^ -3-»,ot.l,y 1 -i H-pyrazQl^ - S-M- f 4 ' -I An. 
iq^fchYlpiperxdino > nhenyl > ^«^>. o»^«^ . ESMS (M+H)* m/z: 405 
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EXftMPIiE 115 

1- ( 4 » -M et:lio3cvphenvl ) - 3 -methvl ~ IH-Pvarazole - 5 -N- ( 4 ' ~ f 2 w - 
giethvl ^ mi dazol-l " -vl^ phe nyl > earfadg ryaTn-i i?.cn^g (M+H)^ m/z:— 

388. 

EXAMPI^ llfi 

3>Trif luoramet:hvl---l- (4- met:ho3ivphen^ -lH->pvra2ole-.5-- (N- f4- 
cairboacy (M-inQthyl4fy^4,^a^i^ -2"Vl ) phenyl 1 carfeeory ^^-i 



Part A . To 4 -nitro-1- { 2 ' -N-methylimidazoyl ) benzene ( 0 . 58 g , 
2.51 mmol) , prepared from 4 -nitr ©benzoyl chloride and 1- 
methylimidazole by the method of Kegel , E . et al . , Liebigs 
Ann. Chem. (1977) 145, was added ethanol (50 mL) , trifluoro- 
15 acetic acid (1 mL) and 10% palladi\jm oh carbon (60 mg) . The 
mixture was hydrogenated on the Parr at 40 psi for 0.5h. The 
reaction mixture was filtered and concentrated. The recovered 
aniline salt was dissolved in water and extracted with ether. 
The aqueous layer was made basic with m NaOH, extracted with 
ethyl acetate and dried (iy[gS04) and evaporated to give 0.35 g 
(70%) of the aniline. MS (AP+) 202.1 (M+H)+. 



Part B. To 1- (4-methoxyphenyl) -3~trif luoromethyl-lH-pyrazole- 
5-carboxylic acid (0.25 g, 0.87 mmol) in CH2Cl2.(15 mL) was 

25 added oxalyl chloride (0.1 mL, 1.14 mmol) and several drops of 
DMF. The reaction was stirred for 24h, then concentrated. 
The aniline from Part A (0.175 g, 0.87 mmol), DMAP (0.27 g, 
2.2 mmol)^ and fresh CH2CI2 (20 mL) were added to the acid 
chloride and the reaction was stirred for 24h. The mixtxire 

30 was concentrated and the residue was dissolved in EtOAc (10 
mL) and TFA (0.1 mL) , concentrated and purified by reverse 
phase HPLC and lyophilized to afjford the title compound 60 mg 
(11%); iH NMR (raiSO-d6) 5 10.97 (s, IH) , 8.30 (d,j=8.80 Hz, 
2H) ,7.80 (d,j=:8.80 Hz, 2H), 7.63 (d,j=10.2Hz, 2H) , 7.48 

35 (d,j=9.20 Hz, 2H), 7.22 (s, IH) , 7.07 (d, j=8 . 80 Hz, 2H) , 3.98 
(s, 3H), 3.82 (s, 3H) ppm; HRMS (M+H) ^ C23H19F3N5O3 470.1443. 
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. 3 -Trifluoromft thvl -f e trhojnmhenvl > - IH-pvragole- g - m- f A - 

AMD EXAM PT.T^ lia 
3-Tyi£lnoramet:hvl-l- / A~»«»t^M«evphat«f>1 .) -iH-pvrazole-5- fw- ( A- 

AMD 1|0 

X- (4-Met;noyYPhenY3 > rlf lttoroin»t:tnrl-lH-»v»,^r> l a-s- /a, 



Part A: To 4-nitro-l-(2'-N-benzyliinidazoyl)ben2ene (0.47 g, 
1.53 mmbl), prepared from 4-nitroben2oyl chloride and 1- 
15 benzyliniidazole by the method of Regel,E. et al., Liebigs 
Ann; Chem. (1977) 145, was added EtOAc (15 ml.) and stannous 
chloride (0.86 g, 3.80 mmol). The reaction was heated to 
reflux for 2h then stirred at rt for 18h. An additional 0.3 g 
of stannous chloride was added and the reaction stirred 3h. 
The reaction was cooled to 0*C, quenched with 6M NaOH, and 
extracted with EtOAc and dried (Na2S04) to afford 0.4 g (95%) 
orange solid. MS (M+H) + 278.2 (AP+) . 



Part B: The benzyl con?>ound from part A (0.229 g, 0.4 mmol) 
was hydrogenated on the Parr in EtOH (30 mL) and TFA (0.5 mL) 
with 30 mg 10% Pd/C at 40psi for 0.5h. The reaction was 
filtered, concentrated and purified via reverse phase HPLG to 
afford the above mentioned titled compounds, respectively. 

30 EXAMPLE 117: 5.3 mg (2.2%) % NMR (DMSO-d6) 5: 10.75 (s, IH) , 
7.66 (d,j=8.40 Hz, 2H), 7.55 (m+d.j=6.60 Hz, 3H) , 7.45 
(d,j=9.10 Hz, 2H), 7.40 (d,j=8.40 Hz, 2H) , 7.05 (d,j=8.80 Hz, 
2H). 6.55 (brd s, 2H) , 6.00 (d,j=4.0 Hz, IH) , 3.81 (3H,s) ppm 
HRMS for (M+H)+ C22H19F3N503 458.1437. 

EXAMPLE 118: 73 mg (25%) Ir NMR (DMSO-d6)6: 10.76 (s, IH) , 
7.69 (s, IH), 7.64 (d,j=1.90Hz. IH), 7.63 (d,j=8.80Hz, 2H) , 
7.55 (s, IH), 7.34 (d,j=5.80Hz, 2H) , 7.32 m, 5H) , 7.19 (brd. 
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1H> , 7.10 (dd,j=2.20, 5.80 Hz, 2H) , 7 .06 (d, j=9 .2.0 Hz, SH) , 
6.24 (s, IH) , 5.38 (d, j=3 .70 Hz, 2H) , 3.81 (s, 3H) ppm; HRMS 
(M+H)+ for C29H25F3N5O3 548.1923:, ..; . ' \ 

EXAMPLE 119: 15 mg (6.2%) NMP. {DMSO-d6)5: 10.99 ,(s, IH) , 
8.56 (d,j=8.50 Hz, 2H) , 7.84 (d,j=8.80 Hz, 2H) , 7:iS4 (s, IH) , 
7.48 (d,j=8.80 Hz, 2H), 7.41 (s, 2H) , 7.31 (m, IH) , 7.07 
(ia+d, j=8.80 Hz, 3H) . 3.82 (s, 3H) ppiti; HRMS (M+H)+ for 
C22H17F3NS03 456.1271. 

3-TgifliiOMmatJivl-l- f 4-metAgMtvphenyl^ -lH~Tyyrazole»5- (W- (4« m- 

( 4 -mat:h<yKYpVti?pY''i > ' - 

AMD BXMaPIiE 121 

1 , f A,Mo*->.^^,^>,,>wyii -3--tir±gliiogeimethvl-lH-irTO (N- (4- (2- 

earboaev-wf A.5-diAvrot;^;l^gi^?^->:^-vl^ph^ > VcaarboifvaTnirlft 

Pcirt A: p-Aminobenzaldehyde (135 mg, 1.11 mmol) , and TEA 
(0.155 mL. 1,11 mmol) were added to 3-trif luoromethyl-1- (4- 
methoxyphenyl) -lH-pyrazole-5-caxboxylic acid chloride (0.34 
1.11 mmol) in CH2GI2 (10 mL) • The reaction was stirred for 
18h, then concentrated. Purification by cliromatography on 
silica gel using 2:1 hexanes/EtOAc as eluent to give 0,16 g 
(37%) pale yellow solid. MS (ESI) (M-H)+ 388.1. 

3-*Tr±£lixorcamettayl-l- (4-infit:hoiryphiBiiyl) r-lB-pyrazole-^5- (N«- (4- 
( 4^inet hoacyphenyl ) amiaoo-- (2-thlazolyl)Biat:tayl) - 
phezsy 1 ) ) ) csixboxyaxnlda : 

Part B: To thiazole (0.1 mL, 1.43 mmol) in THF(6 mL) cooled 
to-40*C was added n-BuLi (0.6 mL, 1.43 mmol) and stirred for 
, 1.5h. To the aldehyde from part A (0.14 g, 0.36 mmol) in 
benzene (10 mL) and MeOH (5 znL) was added 4A molecular sieves 
and p-anisidine (44 mg, 0.36 mmol) and the mixttire was heated 
to reflux for 15 minutes. The mixture was filtered and 
concentrated to give the imine. To the imiixe in THF (5 mL) 
at-78'C was added the thiazole anion by cannula. The reaction 
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was stirred at 0*C for O.Sh then quenched with IM KHSO4 (0.4 
mL) . Hie product was extracted with EtOAc and dried (t^S04) • 
Purification by chromatography on silica gel using 1:2 V 
Heximes/EtQAc afforded 0.113 g (54%) of the title con5>ound; MS 
(M-H)+ 578.1; Ir NMR (CDCI3) 5: 7.74 (d,j=^.30 Hz, IH) , 7.50 
(d,j=15.4 Hz, 2H), 7.41 (brd s, 5H) , 7.27 (d,j=3.30 Hz, IH) . 
7.12 (s, IH), 7.01 (d,j=9.20 Hz, 2H) , 6.74 {d,j=8.80 Hz, 2H) , 
6.59 (d,j=8.80 Hz, 2H). 5.71 (d,j=3.60 Hz. IH), 4.56 (d,j=3.60 
Hz, IH), 3.85 (s. 3H), 3.71 (s, 3H) ppm. 



1- (4-Metho3qrphenyl) -3-trif luorometJiyl-lH-pyrazolo-S- (M- (4- (2- 
carboacy- (4, 5-dihyrothiazol-2-yl)plieayl) ) ) carboacyainiae s 
Part C: To the. product from part B (98 mg. 0.17 mmol) in 
acetonitrile (10 mDat oPc was added cerric ammonium nitrate 

15 (0.185 g, 0.34 mmol) in water (10 mL)"". The reaction was 

stirred for 10 minutes, then concentrated. The residue was 
dissolved in EtOAc and washed with aqueous sodium bisulfite 
and dried (MgS04) . The product was purified by silica gel 
chromatography, reverse phase HPLC and lyophilized to afford 

20 the title compound (10 mg, 12%). ^H NMR (CDCl3)5: 8.54 

(d,j=8.80 Hz, 2H), 8.09 (d,j=2.90 Hz. IH) , 7.73 (d,j=3.30 Hz, 
IH). 7.66 (s, IH), 7.59 (d,j=8.80 Hz, 2H) , 7.48 (d,j=8.80 Hz, 
2H), 7.19 (s, IH), 7.05 (d,j=9.20 Hz, 2H) , 3.88 (s, 3H) ppm; 
MS (M+H)+ 473.2 (AP+) . 



2 ' "ainiT>Oethvlenfteair1ar»iY.^ T n;lda\T>>,»^l ^ nmrh>i^«y^ y ^^A^ 



To trimethylaluminum (I.2 mL, 2M in heptane) , cooled to oOc 
35 was added ethylenediamine (57 mg, 0.95 mmol) and the mixture 
was stirred for 15 minutes. A suspension of ethyl-3- 
trif luoromethyl-1- (4-metho3cyphenyl) -lH-pyrazole-5- (N- (4- 
carboxyphenyDcarboxyamide previously prepared (0.2 g, 0.47 
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mmol) in toluene (10 niL) was added. The reaction was heated 
to BO^C for a total of 9h and room temperature . for 18h. The 
reaction was quenched with ice water, filtered and 
concentrated. The aqueous, layer was extracted with CH2CI2 
which was then extracted with IN HCl. The' acid layer was 
basified and extracted with EtOAc and dried (MgS04) . 
Purification by reverse phase HPLC and freeze drying afforded. 
56 mg.(22%)of the imidazoline (EXAMPLE 122) and 7 mg (3%) of 
the ring open amide (EXAMPLE 123) . 

EXAMPLE 122: For the imidazoline: NMR {DMSO-d6) 5: 11.10 
(s, IH), 10.40 (s, IH), 7.91 (d,j=3.60 Hz, 4H) , 7.64 (s, IH) , . 
7.48 (d, j=8.80 Hz, 2H) , 7.07 (d,j=:9.20 Hz, 2H) , 3.99 (s, 4H) , 
3.82 (s, 3H) ppm; MS (ESI) 430.2 (M+H)"^. 

EXAMPLE 123: For the amide: NMR (DMSO-d6) 5:10.88 (s, IH) / 
8.59 (t;j=5.50 Hz, IH) , 7.87 (d,j = 8.80Hz, 2H) , 7.79 (m, 2H) , 
7.75 (d,j=:8.80 Hz, 2H) , 7.61 (s, IH) , 7.47 (d,j=9.2 Hz, 2H) , 
7.06 (d,j=8.80 Hz, 2H) , 3.82 (s, 3H), 3.51 (q,j=5.50Hz, 2H) , 
2.98 (q,j=5.90 Hz, 2H) ppm; MS (ESI) 448.2 (M+H) + . 

1- (4-Met:ho3cvplxenvl) -3-t:iri£luo3romethvl-lH-TyvTrazole-5-» r4*> 

Ethyl-3-trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- 
(4-carboxyphenyl) carboxyamide (0.2 g, 0.48 mmol) and 1,3- 
diaminopropane (70 mg, .0.95 mmol) were coupled as described 
above. Purification by reverse phase HPLC and freeze drying 
afforded 20 mg (7.5%). ^H NMR (DMSO-d6) 5: 11.0 (s, IH) , 10.3 

(s, IH), 7.86 {d,j==8.80 Hz, 2H)., 7.72 (d,j=8.80 Hz, 2H) , 7.63/ 
(s, IH), 7.48 (d, j=9.20 Hz, 2H), 7.06 (d,j=9.20 Hz, 2H) , 3.82 
(s, 3H), 3.40 (m, 4H) , 1.96 (t, 2H) ; HRMS for C22H21F3N5O2 fnd 
444.1646. , 

EXAMPLE 125 

l-» (4-Metho3cvpheiivl> -3-trif luoromethvl-lH-T>vrazole-5- [4- (N- 
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Ethyl-3-trif luoromethyl-1- (4-met:hoxyphenyl) -lH-pyrazole-5- (N- 
( 4 - carboxypheny 1 ) carboxyamide ( 0 . 2 g , 0.48 inmol ) and 
N-methyl-1, 3 -propanediamine (0.1 mL, 0.95 mmol) were coupled-' 
5 as described above. Purification by reverse phase HPLC and 
freeze drying afforded 58 mg (21%) , NMR (DMSO-d6) 5: S . /O 

(s, IH) , 7.85 (d,j=8.80 Hz, 2H) , 7.62 {d,j=9.20 Hz, 2H) , 7,55 
(s, IH) , 7.47 (d,j=9.20 Hz, 2H) , 7.07 (d,j=9.20 Hz, 2H) . 3-82 
(s, 3H) , 3.57 {t,j=5.50 Hz, 2H) , 3.39 (m, 2H) , 2.97 (s, 3H) , 
10 2.05 (t,j=5.50 Hz, 2H) ppm. 

EXAMPIiE 126 

1" (4-Met:ho3CVPhenvl) -3-trif luoromet:hvl-lH-pvra2ole-'5-N^l- (2- 
£lttoro-4-iinadazolinephenvl ) carb oxvamide 

15 

Part A: To 3-f luoro-4-nitrobenzoic acid (2.81 g, 15 mmol) in 
CH2CI2 (75 mli) was was added oxalyl chloride (1.72 mL, 19.7 
imnol) coid several drops of DMF, The reaction was stirred 6h, 
stripped and ethanol (20 mL) was added. After ISh the ethanol 
20 was removed and EtOAc (30 mL) and stannous chloride (13.7 g, 
61 mmol) were added. The reaction was heated to reflux for 
2h, cooled and quenched with sat'd NaHC03 , Extraction with 
EtOAc and drying (MgS04) afforded 2.7 g (97%) of the aniline. 

25 Part B: To 1- (4-methoxyphenyl) -3-trif luoromethyl-lH-pyrazole- 
5-carboxylic acid (0.21 g, 0.73 mmol) in CH2CI2 (15 mL) was 
added oxalyl chloride (0.08 mL, 0.95 mmol) and several drops 
of DMF. The reaction was stirred for 24h, then concentrated. 
The acid choride, DMAP (0.27 g, 2.20 mmol), and the aniline 

30 from Part A (134 mg, 0.73 mmol) were combined in fresh CH2CI2 
and stirred 18h. The reaction mixture was washed with IN HCl, 
safd NaHC03, brine and dried (MgS04) . Purification by 
chromatography on silica gel using 1:1 hexanes /EtOAc as eluent 
afforded 254 mg (79,6%). ^H NMR (CDCI3) 5: 8.44 (t,j=8.10 Hz, 

35 IH), 7.89 (d,j=3.30 Hz, IH) , 7.84 (d,j=9.60Hz, IH) , 7.77 

(dd,j=11.40, 1.50Hz, IH) , 7146 (d,j=9.10Hz, 2H) , 7,20 (s, 
IH), 7.04 (d,j=8.80 Hz, 2H) , 4.39 (q,j=7.0Hz, 2H) , 3.88 (s, 
3H), 1.41 (t,j=6.90 Hz, 3H) ppm. 
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Part C: To trimethylaluminum (0.57 mL, 2M in heptane), cooled 
to O^C was added ethylenediamine (27.6 mg, 0.46 iiimol) and the 
mixture was stirred for 15 min. A suspension of ethyl-3- 
trif luoromethyl-l- (4-methoxyphenyi ) -IH-pyrazole-S- (N- (4- 
carboxy-2-f luorophenyDcarboxyamide (0;1 g, 0.23 iranol) in 
toluene (10 mL) was added. The reaction was heated' to 500c 
for 18h and then, was quenched with ice water, filtered and 
concentrated. The aqueous layer was extracted with CH2CI2 
which was then extracted with IN HCl. The acid layer was 
basified and extracted with EtOAc and dried (MgS04) . 

Purification by reverse phase HPLC euid lyophilization afforded 
26 mg (20%) . NMR {DMSO-d6) 5 10.90 (s, IH) , 10.55 (s, IH) , 

8.10 (t,j=8.06 Hz, IH), 7.93 (dd,j=11.0, 1.5 Hz, IH) , 7.80 
(d,j=8.79 Hz, IH), 7.64 (s, IH)., 7.47 (d,j=9.15 Hz, 2H) , 7.06 
(d, j=8.80 Hz, 2H) , 4.01 (s, 4H) , 3.81 (s, 3H) ppm; HRMS for 
C21H18F4O2N5 found 488.1393. 

EXftMPIiE 127 

1- (4-MQt:lioxv phenvl> -3-trif luorx3!methvl-lH-pvrazole--5-N-l" ^ 2- 
f luoro~4-N-ifi QfchYl ffiadazolinephenvl ) carboxvamide 

N-Methylethylenediamine (52 mg, 0.71 mmol) and ethyl-3- 
trif luoromethyl-l- {4-methoxyphenyl ) -lH-pyrazole-5- (N- (4- 
carboxy-2-fluorophenyl)cca:bo3Qramide (150 mg, 0.35 mmol) 
were coupled by the same procedure as the previous example. 
Purification by reverse phase HPLC and lyophilization afforded 
54 mg (27%). ^H NMR (DMSO^d6) 5: 10.90 (s, IH) , 8.03 {t,j=8.10 

Hz, IH), 7.74 (dd,j=11.0, 1.5 Hz, IH) , 7.63 (s, IH) , 7.56 
(d, j=9.90 Hz, IH) , 7.47 (d,j=8.80H2, 2H) , 7 . 05 (d, j=8.80 Hz, 

'2H), 4.06 (m, 2H) , 3.95 (m, 2H), 3.80 (s, 3H), 3.08 (s, 3H) 

ppm; MS (ESI) 462.3 (M+H)"^; Analysis calc ' d f or C22H19F4N5O2 
(TFA>1.4 (H20)C:46.61 H:3.53 N:10.96, f ound C: 46 . 68 H: 3 . 29 

N:10.91. 

SXAMPLE 128 

1- (4-Methoxvphenvl) -3 ->trlf liiQramethvl-lH-T>vrazole-5-N- 14^ (A. 
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AND EXAMPLE 129 
1- f A-M^thoyvpfaenvl) -3~t:r±f Iwft T oanBthvl-lH-pvrazola-S-M.. Tit-. 

Part A: To a dichloromethane solution (50 mL) of N-4'- 

inethoxyphenyl-3-trifluromethyl-pyrazole-5-carboxylic" acid (2 g, 
6.99 inmol) was added oxalyl chloride (1.36 g, 10.48 iranol) and a 
few drops of DMF. The reaction mixture was stirred at room 
temperature for 3h then evaporated to a pale yellow solid and 
redissolved in dichloromethane (50 mL) . To this solution was 
then added methyl -4 -amino-benzoate (1 g, 6.99 mmol) and DMAP 
(2.1 g, 17.47 mmol) . The reaction mixture was stirred at room 
temperature overnight, quenched with dil HCl (50 mL) and 
extracted organics with ethylacetate (2x100 mL) , dried (MgSO*) 
and -evaporated to a yellow solid. Purification of the crude 
coupled product via flash silica gel chromatography 
(hexane: ethylacetate 7:3) afforded desired coupled precursor as 
colorless crystals (1.9 g) . lrms (ESI) m/z 420.0 (100) 
1IJNMR(CDC13): 5 8.019 (d. J=8.8, 2H) ; 7.617 .(s, IH) ; 7.480 (m, 

4H); 7.158 (s, IH) ; 7.03 (d, J=8.8, 2H) ; 3.90 (s, 3H) ; 3.87 (s, 
3H). ppn. 

1- (4-Methoxyphoiiarl) -a-trifluoronoths'l-lH-pyrazole-S-N- [4- (4, 5- 
diliydro-l-N-nietAyl-iad.da8o-2-yX)ia»nyl]carbQxyamide: Part B: 
The product from part A (0.2 g, 0.048 mmol) in dichloromethane 
(50 mL) was subjected to treatment with Nl-methylethylenediamine 
(0.071 g, 0.099 mmol) followed by trimethylaluminum (1.23 mL, 
2.45 mmol) . The reaction mixture was stirred at room 
ten5>erature overnight then quenched with dil HCl (5 mL) . The 
product was concentrated in vacuo and purified via preparation 
HPLC (acetonitrile/water, 2%TPA) . Lyophilization afforded 
colorless crystals (0.167 g) of the desired product. LRMS (ESI) 
m/2 444.2 (100). HRMS: (M+H)+ calc. 444.1647, found 444.1644 
lHNMR(01SO-d6): 5 11.07 (s, IH) ; 10.12 (s, IH) ; 7.88 (d, J=8.8, 
2H); 7.71 (d, J=8.8, 2H) ; 7.63 (s, IH) ; 7.47 (m, 2H) : 7.06 (m,' 



2H): 4.05 (m, 2H) : 3.89 (m, 2H) ; 3.82 (s, 3H) : 3.09 (s,3H) 
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1- (4-Metlioacyplienyl) -3-t:rif luorotmetlryl-lH-pyrazolo-S-N- [4- 
carbonylgiiaxixdiJie)plxenyl]carbcKHva2ii±de: Part C: The product from 
part A (150 mg, 0.358 iniriol) was svibjected to the standard 
Weinreb methodology described above with guspiidine hydrochloride 
(103 mg, 1.074 mmol) and trimethylaluminum (103 mg, 1,432 ramol) 
in dichloromethane (10 mL) . The mixture was stirred at ambient 
temperature for 18h and quenched with IN hydrochloric acid (5 
mL) . The sltirry was then basified (pH 9, sat. sodium 
bicarbonate) . The organics were extracted with dichloromethane 
(3x100 mL) and dried (Na2S04) . Evaporation of the solvent 
followed by purification via reverse phase Prep HPLC and 
lyophilization then afforded the desired acylguanidyl compound 
as colorless crystals. LRMS(ESI) m/z 447.2 (100); HRMS (M+H)+ 
447.1392 (calc), 447-1391 (obs) ; IhNMR(DMSO) 5: 11.20 , (s, IH) ; 

11.00 (s, IH); 8.33 (brd, 4H) ; 7.98 (d, J=8.79, 2H) ; 7.88 (d, 
J=8.-79, 2H); 7.64 (s, IH) : 7.48 (d, J=8.79, 2H); 7.07 (d, 
J=:9.16, 2H); 3.82 (s, 3H) ppm. 

EXAMPLE 130 

1- C4-Met:li03cvphenvl^ -3-trif l^oromethvl- lH-Tyv^^azole-5^N-C4- 
f PYT?^^ ^ j,ii->2->vllphepvn caT-boTcvamT cie 

Part A: Standard Suzuki coupling of the 4- 

triflupromethylphenylboronic acid (0.88 g, 3.77 mmol) and 2- 
bromopyrimidine (0.5 g, 3.144 mmol) afforded the coupled product 
(0.47 g) . LRMS(EiSI) m/z 268.1 (100); lHNMR(CDCl3) 5: 8.82 (d, 

J=5.1, 2H) : 8.52 (d, J=8.8, 2H) : 7.96 (brd, IH) : 7.73 (d, J=8.8, 
2H) ; 7.23 (t, J=4.8, IH) ppm; Hydrolysis of this compound with 
IN NaOH/EtOH (1:1/ 10 mL for 18 h, followed by purification 
usdLng flash chromatograghy (4:l/Hexanes;Ethyl acetate) afforded 
the desired anilinopyrimidyl precxirsor (0.24 g) . LRMS(NH3-CI) 
m/z 172.2 (100); 1hnMR(CDC13) 8: 8.73 (d, J=5.1, 2H); 8.28 (m, 
2H); 7.06 (t, J=5.1, IH) ; 6.76 (m, 2H) ; 3.94 (brd, 2H) ppm. 

1- - 3 - tr Ifluorocmetehy 1- lH*>pyrazole- 5 -N- [4-* 

(pyiriTnl rl-i Ti-2-yl)phenyll carbosqramlde : Pcurt B: Standcird DMAP 
(0.23 g, 1.92 mmol) coupling of the compoxmd obtained in part A 
(0.13 g, 0.77 mmol) with trif luoromethylpyrazole acid chloride 
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(0.22 g, 0.77 ininol of carboxylic acid) obtained previously 
afforded the desired coupled product which was purified via 
silica gel flash chromatography (h^ane/ethyl acetate, l:i) to 
afford the titled compound as colorless, crystals (0.14 
g).LRMS{ESI) m/z 440.1 (100); HRMS (M+H) 440.1334 (calc.) 
440.1333 (Obs) ; ^HNMR (DMSO-D6) 5: 10.89 (s, IH) : 8.88 (d, J=4 . 8 , 
2H) : 8.39 (d, iJ=8.8, 2H) : 7.82 (d, J=8.4, 2H) : 7.61 {s, IH) : 
7.48 (d, J=8.8, 2H) : 7.43 (t, J=4.7, IH) : 7.07 (d, J=:9.2, 2H) : 
3.82 (s, 3H) ppm. 



r 1. 1 M ^-blpheTi-A^Y"* ) r>a'->v^^at«4 Ho] nhxazole 

15 2 -Bro8no*4 - [ { 4 -metJioxy ) phenyl ] - 5 - (methoxycarbonyl ) thxazole . A 

mixture of copper (II) bromide (11.43 g, 51.2 mmol) and tert- 
butylnitrite (6.0 g, 58.2 mmol) in 200 mL of acetonitrile was 
stirred at 80*^0 until gas evolution stopped (about 20 min) . To 
this solution was added 2-amino-4- [ (4-methoxy) phenyl) -5- - 

20 (methoxycarbonyl) thiazole (12.3 g, 46.55 mmol) in 100 mL of 
acetonitrile. The solution was stirred at 80°C until gas 
evolution stopped (about 1 h) . The mixture was cooled, diluted 
with saturated aq NaaCOa and then was filtered through a pad of 
celite. The filtrate was diluted with ethyl acetate and the 

25 orgianic layer was washed with saturated aq NaaCOa, dried (MgS04) 
and concentrated to afford 8.95 g (59%) of the title conpound, 
which was used without purification. LRMS (ES+) : 328 (M+H)*. 

2~Brefflio-4-[ (4-inBtho3^) phenyl Ithiazole-S-carboxylic acid. To a 

30 solution of 2-bromo-4- [ (4-methoxy) phenyl] -5- 

. (methoxycarbonyl) thiazole (6.24 g, 19.74 mmol) in 20 mL of 
methanol and 20 mL of water was added lithium hydroxide 
monohydrate (0.91 g, 21.7 mmol). The mixture was stirred at 
ambient temperatiire for 1 h, whereupon aditional lithi\im hydroxide 

35 monohydrate (0.91 g, 21.7 mmol) was added. After stirring an 
additional hour, the volatiles were removed in vacuo and the 
residue was quenched with 10% aq HCl. The mixture was extracted 
with ethyl acetate and the organics were washed with brine, dried 
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.(MgS04} and conbentrated . The residue was recrystallized from 
chloroform/hexane to afford 2.2 g (37%) of the title compound as a 
white solid. LRMS (ES-) : 303 (M-H):. 7 

2- tert-Butylcarb03cyaiiiido-4- [ ( 4 -methoxy) phenyl] thiazole-S- 
carboxyllc acid. To a solution of 2-bromo-4- [ (4- 

methoxy) phenyl] thiazole-5-carboxylic acid (2.0 g, 6.36 mmol) in 70 
mL» of tetrahydrofuran at-78**C was added tert-butyllithiiim (12.3 mL 
of a 1»7 M solution in hexeuies, 21.0 mmol) dropwise. The reaction 
.was stirred for 15 min and then tertr-butylisocyanate was added 
dropwise. The cooling bath was removed and the reaction was 
allowed to stir with warming to room temperature for 18 h. The 
reaction was quenched with 10% aq HCl and then was diluted with 
ethyl acetate. The organic layer was washed with brine, dried 

(MgS04) and concentrated to afford 0.9 g (43%) of the title 
compound, which was used without purification. LRMS (ES-) : 332.9 

(M-H)'. 

2- ( tert^Butylcarbdcayaglde) -4- [ (4'>metho3cy)P^QPyil "5- C (2 ' - { teirt- 
batiylamino) sulfonyl- [1, 1 ■ ] -blpheii-4-yl) caucbosQranlde] tiiiazole • To 

a solution of 2 - ( tert-butylamino ) carbony 1 -4 - [ ( 4 - 

methoxy) phenyl ] thiazole- 5 -carboxylic acid (0.50 g, 1.49 mmol) in 
Id mli of methylene chloride was added oxalyl chloride (0.16 mL, 
1.86 mmol) emd three drops of dimethylf ormamide . The reaction was 
allowed to stir at ambient temperature for 4h and then the 
volatiles were removed in vacuo. The residue was dissolved in 10 
roL of methylene chloride, and then there was added 4- 
dime thy laminopyridine (D.36 g, 2.99 mmol) . This mixture was 
stirred at ambient temperature for 15 min and then there was added 
2 ' - { tert-butylamino) sulf onyl- [1,1*1 -biphen-4-ylamine (0 .38 g, 1.24 
mmol) . The reaction was allowed to stir for 24 h. The reaction 
mixture was diluted with ethyl acetate, washed sequentially with 
10% aq HCl, saturated aq NaHCOa and brine, dried (MgS04) and 
concentrated to afford 0.69 g (75%) of the title compound which 
was used without purification • LRMS (ES+ ) : 643 . 4 (M+Na) * . 

2- ( tert-ButiylcarboKyasilde) -4- [ ( 4">ine1:hoKy ) phenyl! **5- [ (2 * - 
amlnosulSoxiyl-* [ 1# 1 * ] *-biphen-4-yl ) carboxyamide] thiazole • A 



165 

SUBSTITUTE SHEET (RULE 26) 



10 



30 



35 



WO 98/57937 PCT/US98/12681 
solution of 2 - ( terc-butylcarboxyamide ) -4 - [ ( 4 -methoxy) phenyl ] -5 - 
C (2 ' - ( tert-butylamino) sulfonyl- [1, 1 • ] -biphen-4- 
yDcarboxyamideJthiazole (0-69 g, 1.11 iranbl) in 5 mL of 
trifluoroacetic acid was stirred at 80°C for -1 h and then cooled 
and concentrated in vacuo . The residue was purified by prep HPLC 
(C18 reverse phase column, elution with a H2O/CH3CN gradient with 
0.5% TFA) and lyophilized to afford 0.34 g (53 %) of the title 
conpound as a white powder. LRMS (ES+) : 565.1 (M+H)*. 



2- (Carboxyainlde) -4- [ (4-iiiet:hoxy)phenyl] -5- [ {2 • -aminosalfonyl- 
tl,l' J-biphen-4-yl)carbo«yamide]tliiazole. A solution of 2-(Cex-t- 
butylcarboxyamide) -4- t (4 -methoxy) phenyl] -5- [ (2 ' -aminosulf onyl- 
[1,1- ]-biphen-4-yl)carboxyamide)thiazole (70 mg, 0.10 mmol) in 20 
n»L of trifluoroacetic acid was stirred at 80°C for 24 h. The 
15 reaction was cooled and concentrated in vacuo. The residue was 
puri'fied by prep HPLC (CIS reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 20 mg 
(32 %) of the title compoxind as a white powder. LRMS (ES+) : 
508.8 (M+H)*. 

20 

EXmPLE 132 

2- <2-MetAo3cvetA^w^la^^^T^r. ) -4, r f 4-met:heMev>pheBvn -5- T f 2 ' - 
«^lTtr>ma£gByl- n, 1 ■ 1 -bit>heii~4-vl^ e «T.W> yY »w^^ m-7?i7 

25 To a solution of 2-bromo-4- [ (4-methoxy)phenyl] -5- [ (2 • - 

aminosulf onyl- [1.1'] -biphen-4-yl) carboxyamide] thiazoie (25 mg, 
0.046 mmol) in 3 mL of acetonitrile was added 2-methoxyethylamine 
(0.04 mL, 0.46 mmol). The resulting solution was stirred at 60*'c 
for 18 h and then was cooled, filtered through a small pad of 
silica gel and concentrated in vacuo. The residue was purified by 
prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 10 mg (41 %) of 
the title compound as a white powder. LRMS (ES+) : 538.9 (M+H)*. 
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To a solution of 2-broino-4- [ (4~methoxy)phenyl] -5- [ (2 ' ^ 
aminosulfonyl-[l,l' ]-biphen-4-yl)carboxyamide]thiazole (50 mg, 
0.092 mmol) in 3 mL of acetonitrile was added 3 -hydroxypropylamine 
(0.5 mlj, 5.5 mmol). The resulting solution was stirried at 60**C 
5 for 18 h and then was cooled, filtered through a small pad of : 
silica gel and concentrated in, vacuo. The residue was purified by 
prep HPLC (C18 reverse phase column, elution with k H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 19 mg (37 %) of 
the title cornpound as a white powder. liRMS (ES+) : 538.9 (M+H)*. 

10 

EXAMPLE 134 

2- (2-CYaTiOBthvlamiTio) -4- r r4- >methoxv-)phenvn --5- r r2 » -atn-inoatil^ QTiYl - 
[1# 1 ' 1 -bipheii -4-vl1 ca ybQ^fYawi-f del thiazola 

15 To a solution of 2-bromo-4- [ (4-methoxy)phenyl] -5- [ (2 • 

amiriosulf onyl- [ 1 , 1 • ] -biphen-4-yl ) carboxyamide] thiazole ( 80 mg , 
0.15 mmol) in 3 mL of acetonitrile was added 3-aminopropionitrile 
(0.11 mL, 1.5 mmol). The resulting solution was stirred at 60^C 
for 48 h and then was cooled, filtered through a small pad of 

20 silica gel and concentrated in vacuo. The residue was purified by 
prep HPLC (C18 reverse phase coliimn, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 35 mg (41 %) of. 
the title compound as a white powder. LRMS {ES+) : 534.2 (M+H)*. 

25 ExaMPLq x^s 

2- (3^Metho3CVProovl»in<Tir.\ >-4- T f j-^ ^^tT^^ w^phenyn -5^ r f 2 ' - 

To a solution of 2-bromo-4- [ (4-methoxy)pheiiyl] -5- [ (2 ' - 
30 aminosulf onyl- [l,l']-biphen-4-yl)carboxycunideI thiazole (80 mg, 

0.15 mmol) in 3 mL of acetonitrile was added 3-methoxypropylainine 
(0.15 mL> 1.5 mmol). Hie resulting solution was stirred at eo^C 
for 18 h and then was cooled, filtered through a small pad of 
silica gel and concentrated in vacuo. The residue was purified by 
35 prep KPLC (C18 reverse phase column, elution with a H2O/CH3CM 

gradient with 0.5% TFA) and lyophilized to afford 25 mg (31 %) of 
the title compound as a white powder. LRMS (ES+) : 552.8 (M+H)*. 
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EXaMPIiB 136 

2- (iy-P-Alai^Yl> ~4- r (4-n»ethoxv>phen^n -s- j g, -»n,4^»onlf cmvl- n . -i ■ i - 

biphen-4-v] ) oa^^bol^Y«nt^ :da^ thiagr> ,f, .ff 

2- (2- (methoxycarbonyl ) ethylamino) -4^ [ (4-methoxy) phenyl ] -5- [ (2 • - 
aminosulfonyl-[l,i'J-biphen-4-yl)carboxyamide]thiazole- To a 
solution Of 2-broino-4-[(4-methoxy)phenyl]-5-[(2--aminosulfonyl- 
[l,l']-biphen-4-yl)carboxyamide]thiazole (80 mg, 0.15 mmol) in 3 
mL of acetonitrile was added methyl 3-aininopropionate 
hydrochloride (0.20 g, 1.5 mmol) and N,N-diisopropylethylamine 
(0.26 mL, 1.5 mmol) . The resulting solution was stirred at 60°C 
for 48 h and then was cooled, filtered through a small pad of 
silxca gel and concentrated in vacuo. The residue was purified by 
prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 45 mg (55 %) of 
the title confound as a white powder. LRMS (ES+) : 567.2 (M+H)\ 

2- (N-p-alanyl) -4- 1 (4-a»tho»y) phenyl] -5- [ (2 • -aniaosulf onyl- tl, 1 • ] - 
biphen-4-yl)carb«^yainide]thiazole. To a solution of 2-(2- 
(methoxycarbonyl) ethylamino) -4- [ (4-methoxy) phenyl] -5- [ (2 • - 
aminosulfonyl- [1,1-] -biphen-4-yl) carboxyamide] thiazole (38 mg 
0.066 mmol) in 2 mL of tetrahydrofuran and 2 mL of water was added 
ixthium hydroxide monohydrate (5 mg, 0.13 mmol). The resulting 
solution was stirred at ambient temperature for 18 h and then was 
concentrated in vacuo. The residue was purified by prep HPLC (C18 
reverse phase column, elution with a H2O/CH3CN gradient with 0 5% 
TFA) and lyophilized to afford 32 mg (88 %) of the title compound 
as a whxte powder. LRMS (ES-) : 665 . 0 (M-H+TPA) " . 

bicampt.t;- ^-^y 

aziIIaoBro prlamino) -4- f f4-methoxv>nhenvn -R- r ro . _ 

-biphen-4-vl>eagbQacyw w:<i3ai«.h4a^»^^ 

To a solution of 2-bromo-4- [ (4-methoxy) phenyl] -5- [ (2 ' - 
aminosulfonyl-Il,l.j-biphen-4-yl)carboxyamide]thiazole (80 mg 
0.15 mmol) in 3 mL of acetonitrile was added isopropylamine (0 13 
mL, 1.5 mmol) . The resulting solution was stirred at 60°C for 72 
h and then was cooled, filtered through a small pad of silica gel 
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and concentrated in vacuo The residue was purified by prep HPLC 
(C18 reverse phase coliimn, elution with a H2O/CH3CN gradient with 
0.5% TFA) and lyophilized to afford 28 mg, ,(37 %) of the -title v./ 
compoiind as a white powder.* LRMS {ES+) : 523 i l (M+H)"'. 

5 . 

EXAMPLE 138 

2- (1^ 3->Dihvdro3CV-2-propvlaiaino> -4- [ (4-inethoxv)phenvn -5-- f (2 '- 
a^nin os^lf onvl- f 1, 1 ' 1 -biphen-4-vl) ca rhoxYami del thiazQl^ 

10 To a solution of 2-bromo-4- [ (4--methoxy) phenyl] -5- [ (2 ' - 

aitiinosulf onyl- [1, 1 • ] -biphen-4-yl) carboxyamide] thiazole (80 mg, 
0.15 mmol) in 3 mL of acetonitrile was added 1, 3-dihydroxy-2~ 
aminopropane (0.13 g, 1.5 mmol) . The resulting solution was 
stirred at 60*^C for 72 h and then at 75^*0 for an additional 24 h. 

15 The reaction mixture was cooled, filtered through a small pad of 

silica gel and concentrated in vacuo. The residue was purified by 
prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 3 0 mg (37 %) of 
the title compoxmd as a white powder. LRMS (ES+) : 555.1 (M+H)'*', 

20 

EXAMPIiE 139 

2- r (Methoagvcarfaomrl^methyi ^Tn^Tir.] ,4- r f4-inet:hoxy)plienvl1 -5- T f 2 » - 

- f 1>1 ' 1 -bi plien-4-vllcairbQ3cw iT»^;<,<ioT*'>t^ a'^;^! ^ 

25 To a solution of 2-bromo-4- [ (4-methoxy)phenyl] -5- [ (2 • - 

aminosulf onyl- [1,1'] -biphen-4-yl ) carboxyamide] thiazole (80 mg, 
0.15 mmol) in 3 mL of acetonitrile was added glycine methyl ester 
hydrochloride (0.18 g, 1.5 mmol) and N,N-diisopropylethylamine 
(0.26 mL, 1.5 mmol) . The resulting solution was stirred at 60**C 

30 for 72 h and then at 75^*0 for an additional 24 h. The reaction 

mixture was cooled, filtered through a small pad of silica gel and 
concentrated in vacuo. The residue was purified by prep HPLC (C18 
reverse phase coliamn, elution with a H2O/CH3CN gradient with 0.5% 
TFA) and lyophilized to afford 40 mg (49 %) of the title compound 

35 as a white powder. LRMS (ES+) : 553.0 (M+H)*. 
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EXAMPLE lAO _ 
2- (N-GlYoyl > -4- f f A ..n.n thox Y>pheTivn -5- F r2 ■ -^n-i ^p^^if - p . . ■, 
biphen-4 -vl > eart;>Q3evan.4 1 thl azr>3 «=> 

To a solution of 2- (2- (methoxycarbonyDmethylamino) -4- [ (4- 
methoxy) phenyl] -5- [ (2 ' -aminosulfonyl- [1.1'] -bipheri-4- 
yl)carboxyamide]thiazole (27 mg, 0.049 mmol) in 2 mL of 
tetrahydrofuran and 2 mL of water was added lithium hydroxide 
monohydrate (4 mg, 0.098 mmol) . The resulting solution was 
stxrred at ambient temperature for 18 h and then was concentrated 

vacuo. The residue was purified by prep HPLC (C18 reverse 
phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 16 mg (61 %) of the title compound as a 
white powder. LRMS (ES-) : 536.8 (M-H)". 

FYrrolidinormrbonvl ^ »>i« «ivl ^ eaT-h»y y,^.i 

l-t{4-aothw)phei,yl]-3,5-diaethylpyra2ole. To a solution of 4- 
methoxyphenylhydrazine hydrochloride (118.7 g, 0.68 mol) in 300 mL 
of glacxal acetic acid was added 2, 4-pentanedione (68.0 g, o 68 
mol) . The resulting solution was stirred at 100°C for 18 h and 
then was cooled and concentrated in ^acuo. The residue was 
dissolved in ethyl acetate, filtered through a pad of silica gel 
and concentrated to afford 131 g (95%) of the title compound, 
which was used without purification. LRMS (NH^-CI) - 203 3 
(M+H)*. 

l-t{4-n»tho«y)pliei,yl]pyrazole-3,5-dicarbaiqrlic acid. To a 

suspension of 1- [ (4-methoxy)phenyl] -3, 5-dimethylpyrazole (131 g, 
0.65 mol) in 400 mL of water was added potassium permanganate (410 
g, 2.6 mol) . This mixture was heated to 70°C and was stirred for 
1 h The reaction was filtered and the filter cake was washed 
wxth hot water. The filtrate was acidified with HCl and then was 
extracted twice with ethyl acetate. The combined organics were 
washed wxth brine, dried (^SO.) and concentrated. 4e residue 
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was triturated with chloroform and filtered to afford 39.7 g (23%) 
of the. title compoxind. LRMS (ES-) : 260.9 (M-H)". 

Dimethyl 1- t (4-iiietho3q^)phenyl]pyra2ole-3, B-dicarboxylate. A 

5 solution of 1- [ (4-methoxy) phenyl ]pyra'zole-3 , 5~dicarboxylic acid * 
(39.7 0.15 mol) in 300 mL of anhydrous methanol was cooled to 
0°C and then anhydrous HCl was bubbled through the solution for 15 
minutes through a gas dispersion tube. The flask was tightly 
stoppered and the reaction was allowed to stir at ambient 

10 temperature for 24 h. The volatiles were removed in vacuo. The 
residue was dissolved in ethyl acetate, filtered through a pad of 
silica gel and concentrated in vacuo to afford 32.8 g (74%) of the; 
title compound which was used without purification. LRMS (NH4- 
CI) : 291.2 (M+H)\ 

15 • .' . .. 

1- [ ( 4 -mothoxy) phenyl] -5- (metho3^ycarbonyl)pyrazole-3-carboxylic 
acid. To a solution of dimethyl l- [ {4-methoxy) phenyl ]pyrazole~3 , 
5-dicarboxylate (32.7 g, 110 mmol) in 50 mL of dioxcuie and 100 mL 
of water was added concentrated sulfuric acid (1.50 mL, 28.2 

20 mmol) . The resulting solution was stirred at lOO'^C for 18 h and 

then cooled to room temperature. The reaction was made basic with 
potassium carbonate and then extracted with ether to remove 
unreacted diester. The aqueous layer was acidified with HCl and 
was extracted twice with ethyl acetate. The combined organics 

25 were washed with brine, dried (MgS04) and concentrated to afford 
19.2 g (63%) of the title compound along with 5.0 g (15%) of 
unreacted starting material- The title compound was used without 
further purification. LRMS (ES-) : 274.9 (M-H)*". 

30 l-[(4-metlioxy)plienyl]-3-(ethoxycarbox)yl)-5- 

(methoxycairbonyDpyrazole. A solution of 1- [ (4-methoxy) phenyl] -5- 
(methoxycarbonyl)pyrazole-3-carboxylic acid (7.50 g, 27.1 mmol) in 
50 mL of thionyl chloride was stirred at BO^C for 1 h. The 
volatiles were then removed and the. residue was azeotroped with 20 

35 mL of toluene emd dried in vacuo. The residue was dissolved in 
100 mL of tetrahydrofurah and then there was added 
diisopropylethylamine (11.8 mL, 67.9 mmol) and absolute ethanol 
(3.2 mL, 54.3 mmol) . The reaction mixture was allowed to stir at 
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ambient temperature for 24 h. The volatiles were removed and the 
residue was dissolved in ethyl acetate. This solution was 
filtered through a pad of silica gel and was concentrated in vacuo 
to afford 3.7 g (45%) of the title compound which was used withoxat 
purification. LRMS (DCI) : 305.1 (M+H)*. 

1- [ ( 4 -mothoaiy) phenyl 1 -3- (etho3eycarbonyl)pyrazole-5-carbojfylic 

acid. To a solution 1- [ (4-methoxy)phenyl] -3- (ethoxycarbonyl) -5- 
(methoxycarbonyl)pyrazole (4.0 g, 13.2 mmol) in 40 mL of 
tetrahydrofuran and 20 mL of water was added an aqueous solution 
of lithium hydroxide monohydrate (0.55 g, 13.2 mmol). The 
reaction was allowed to stir at ambient temperatxire for 1 h. The 
tetrahydrofuran was removed in vacuo and the aqueous was extracted 
with ether to remove unreacted diester. The aqueous layer was 
acidified with HCl and extracted with ethyl, acetate. The organics 
were washed with brine, dried (MgS04) and concentrated to afford 
3.2 g (84%) of the title compound, which was used without further 
purification. LRMS (ES-) : 289.0 (M-H)'. 

1- [ (4-ineth<ny)phaxqrl] -3- (etlioaiycarbca^l) -lH-pyrazole-5- [ (4- (jy- 
pyrrolidijiocarbonyl) phenyl )car]xxxyaiBite A solution of l-[(4- 
methoxy) phenyl ] -3 - ( ethoxycarbonyl ) pyrazole-5-carboxylic acid (3.2 
g, 11.1 mmol) in 20 mL of thionyl chloride was stirred at 80*C for 
1 h. The volatiles were then removed and the residue was 
azeotroped with 20 mL of toluene and dried in vacuo. The residue 
was dissolved in 50 mL of methylene chloride and then there was 
added triethylamine (4.6 mL, 33.3 mmol) and 4-(N- 
pyrrolidinocarbonyl) aniline (3.2 mL, 54.3 mmol). The reaction 
mixture was allowed to stir at ambient temperature for 4 h. 'The 
volatiles were removed and the residue was dissolved in ethyl 
acetate, washed sequentially with 10% aq HCl and brine, dried 
(MgS04), filtered through a short pad of silica gel and 
concentrated to afford 2.5 g (50%) of the title compound. A small 
portion was further purified by prep HPLC (C18 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford the title confound as a white powder. LRMS 
(ES+) : 463.1 (M+H)*. 
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EXAMPLE 142 

1- r (4"Met:hoxv>T>lienvll -iB- (carbmcvmid.de > -IH-tyyrazole^ T f 4- f 
tyvirrolid-i Tiocarbonvl ) phenyl ) carboxvamide 

5 1- 1 (4-inetho3Qr) phenyl] -lH-Ryrazole-5- [ (4- ( 

pyxirolidinocarbonyl) phenyl) carboxyamide-3-carboxylic acid. To a 

solution 1- [ (4-inethoxy) phenyl] -3- ( ethpxycarbony 1) -lH-pyrazole-5- 
[ { 4 - (i\r-pyrrolidinocarbonyl ) phenyl ) carboxyamide (2.05 g , 4.43 mmol ) 
in 10 mL of THF and 10 itiL of water was added potassium hydroxide 

10 (0-32 g, 5.76 mmol). The resulting solution was stirred at 

aihbient temperature for 18. The THF was removed in vacuo and the 
aqueous was extracted with ether to remove unreacted ester. The 
aqueous layer was acidified with HCl and extracted with ethyl 
acetate. The organics were washed with brine, dried (MgS04) and 

15 . concentrated to afford i.l. g (57%) of the title compound, which 

was used without further purification. LRMS (ES-) : 433.0 (M-H)~. 

1- 1 ( 4 -methoa^) phenyl] -3- (carboacyamxde) -lH-pyrazole-5- [ (4- (W- 
pyrrolidinocarbonyl) phenyl) carboxyamide. To a solution of l-[(4- 

20 methoxy) phenyl 1 -lH-pyrazole-5- [ (4- (J\r- 

pyrrol idinocarbonyl) phenyl) carboxyamide- 3 -carboxylic acid (117 mg, 
0.27 mmol) in 10 mL of 1:1 THF/CH3CN was added triethylamirie 
(0.056 mL, 0.40 mmol) etnd isro-butyl chloroformate (0.038 mL, 0.30 
mmol) . After stirring at ambient temperature for 3 0 min, there 

25 was added methanol ic ammonia solution (1.34 mL of a 2.0 M solution 
of ammonia in methanol, 2.7 mmol) . The reaction was stirred for 1 
h and then the volatiles were removed. The residue was p\xrified 
by prep HPLC (C18 reverse phas|e column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 50 mg (43%) of 

30 the title compound as a white powder. LRMS (ES+) : 434.1 (M+H)*. 

EXAMPLE 143 

1- r ( 4 -Metfaoxv) phenyl! -3- T C2-hvdroxvethvl>carbo3Cvamide1 -1H~ 
pvrazole-5-> f { 4- ( jy-pvrrolidinocarbonvl ) phenyl ) carboacvamide 

35 

To a solution of 1- [ (4-methoxy) phenyl] -lH-pyrazole-5- [ (4- (AT- 
pyrrolidinocarbonyl ) phenyl )carboxyamide-3-carboxylic acid (110 mg, 
0.25 mmol) in 5 mL of acetonitrile was added triethylamine (0.053 
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mL, 0.38 mmol) and iso-butyl chloroformate (0.036 mL, 0.28 inmor) . 
After stirring at ambient temperature for 30 min, there was added 
ethanolamine (0.06 mL. 1.01 mmol). . .. The reaction was stirred, for. 1 
h and then the volatiles were removed. The residue was purified 
by prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 80 mg (67%) of" 
the title compound as a white powder. LRMS (ES+) : 478.0 (M+H)*. 

EJtAMPT.Tg 1AA 

X- I (4-Met:hoxvlpheiwl } -IH-Tavrazole-S- f (A- f w- 

TO a solution of 1- [ (4-methoxy)phenyl] -iH-pyrazole-S- [ (4- (w- 
pyrrolidinocarbonyl ) phenyl )carboxyamide-3-carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (O.O64' 
niL, 0.46 mmol) and iso-butyl chloroformate (0.030 mL, 0.23 mmol). 
After stirring at ambient ten«)erature for 30 min, there was added 
hydroxylamine hydrochloride (16 mg, 0.23 mmol). The reaction was 
stirred for 1 h and then the volatiles were removed. The residue 
was purified by prep HPLC (C18 reverse phase column, elution with 
a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 28 
mg (27%) of the title confound as a white powder. LRMS (ES-) : 
562.1 (M-H+TFA)". 

EXAMPI.E lAg 

1- [ (4-Bfgt;] i ouffY)p>,f^p[yn -3- rnhenvleatrhe orvam^^^ l - IH-pvya^ola-S- r /^-f ff- 
Byrrolidinoeariaonvl > phe»»v;i ^ eai-hnTry »i«< 

To a solutiori of l-I(4-methoxy)phenyl]-lH-pyrazole-5-[(4-{Iff- 
pyrrolidinocarbonyl)phenyl)carboxyainide-3-carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (O.O64' 
mL, 0.46 mmol) and iso-butyl chloroformate (0.030 mL, 0.23 mmol). 
After stirring at ambient temperature for 30 min, there was added 
aniline (0.02 mL, 0.23 mmol). The reaction was stirred for 1 h 
and then the volatiles were removed. The residue was purified by 
prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 22 mg (19%) of 
the title compound as a white powder. LRMS (ES+) : 510.2 (M+H)*. 
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E3CAMPI.E 146 

1- r (4-Met:lioxv)T>lxenvn - S- T (3-hvdro3CVT3ropvl> cart ^-HVaninr ^el 
pvrazole- 5 - t ( 4 - ( ^-pvir TOlidifaocarbonvi ) phenyl \ caybovY atw^ Vi^ 

To a solution of 1~ [ (4-methoxy)phenyl] ~lH-pyrazole-5- [ (4- (i\r- 
pyrrolidinpcarbonyl) phenyl )carboxyainide-3-carboxylic acid (100 mg, 
0.23 mmpl) in 5 mL of acetonitrile was added triethylaitiine (0.064 
mL, 0.46 mmol) and iso-butyl chlorof ormate (□•030 mL, 0.23 mmol) . 
After stirring at ambient temperature for 30 min, there was added 
3-hydro3<ypropylamine (0.02 mL, 0.23 mmol). The reaction was 
stirred for 1 h emd then the volatiles were removed. The residue 
was purified by prep HPLC (C18 reverse phase column, elution with 
a H20/CH3Clsr gradient with 0.5% TFA) and lyophilized to afford 38 
mg (30%) of the title compound as a white powder. LKMS (ES+) : 
492.3 (M+H)*. 

EXAMgLE 147 

1- r (4-MethQ3cy>.p heiivl1 -3- rmethvle aT^hr^^rYam^ del -lH-Pvrazole-5- f f 4- (N^ 
pyrrolidinocarbomri > pheiwl ^ c^rh^^^t^f 

To a solution of 1- [ (4-methoxy) phenyl] -IH-pyrazole- 5- [ (4- (iy?- 
pyrrolidinocarbonyl ) phenyl )carboxyamide-3~carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (0.096 
mL, 0.69 mmol) and iso-butyl chlorof ormate (0.033 mL, 0.25 mmol). 
After stirring at ambient temperature for 30 min, there was added 
methylamine hydrochloride (23 irig, 0.35 mmol). The reaction was 
stirred for 1 h audi then the volatiles were removed. The residue 
was purified by prep HPLC (CIS reverse phase column, elution with 
a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 15 
mg (15%) of the title, compound as a white powder. LRMS (ES+) : 
448.2 (M+H)*. 

BXftMyi.E ^4^ 

1- r (4"gtet:lioxvVpliQmrn -3- r fbenz vPcarboxvamidel ^IK-Tytnrazole^S^ f f 4- 
( jy-pyyarolidinocarbonvl > phenyl > carbft^ry^^m^ 
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To a solution of 1- [ {4-methoxy)phenyl] -lH-pyrazole-5- [ (4- - 
pyrrolidinocarbonyl ) phenyl ) carboxyamide-3-carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (0.,p96 
mL, 0,69 mmol) and iso-butyl chloroformate (0 . 033 mL, 0.25 rtmol) . 
After stirring at ambient temperature for 30 min, there was added 
benzylamine hydrochloride (49 mg, 0.3 5 mmol) . The reaction was ' 
stirred for 1 h and then the volatiles were removed. The residue 
was purified by prep HPLC (C18 reverse phase column, elution with 
a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 19 
mg (16%) of the title conpound as a white powder. LRMS (ES+) : 
524.2 (M+H)"^. 



EXAMPLE 149 

1" [ (4"Met:hoxv)phenvn -3- r (dimethyl ^cayt^^ryaTn^ del -iH-oviragQle-g- 
^5 [ ( 4 - ( iy-PY3:rolidinocarbonvl > phenyl > cMrbQ^ryam-i ri» 

To a solution of 1- [ (4-methoxy)phenyl] -lH-'pyrazole-5- [ (4- (iST- 
pyrrolidinocarbonyl ) phenyl )carboxyamide- 3 -carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (0.096 

20 mL, 0.69 mmol) and iso-butyl chloroformate (0.033 mL, 0.25 mmol) . 
After stirring at ambient temperature for 30 min, there was added 
aqueous dimethylamine (0.040 mL of a 40% aqueous solution, 0.80 
mmol) . The reaction was stirred for 1 h and then the volatiles 
were removed. The residue was purified by prep HPLC (CIS reverse 

25 phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 20 mg (19%) of the title confound as a white 
powder. LRMS (ES+) : 462.2 (M+H)*. 

EXAMPLE 150 

2° f (4-Met:hoxv)phenvn -3- r (phenylet hyl) carboxvamidel -lH->wgagole-5,. 

[ ( 4-> f Jy-pvrrolidinocarbonvl Vphenyl > ric> 

To a solution of 1- [ (4~methoxy)phenyl] -lH-pyrazole-5- [ (4- (N- 
■ pyrrolidinocarbonyl ) phenyl )carboxyainide-3 -carboxylic acid (100 mg, 
35 0.23 mmol) in 5 mL of acetonitrile was added triethylamine (0.096 
mL, 0.69 mmol) arid iso-butyl chloroformate (0.033 mL, 0.25 mmol). 
After stirring at airibient ten^erature for 30 min, there was added 
phenethylamine (0.043 mL, 0.80 mmol). The reaction was stirred 
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for 1 h and then the volatiles were removed. The residue was 
purified by prep HPLC (C18 reverse phase column, elution with. a 
H2O/CH3CN gradient with 0,5% TFA) . aoid lyophilized to afford 15 ..mg 
(12%) of the title compoimd as a white powder. LRMS (ES+) : '538.2 
5 (M+H)*. 

EXAMPLE 151 

1" r i4"Methoxv)T3henvll -3- I (2-hvdro3cvrphenyl) carboxvamidel -iq- 
t>vra2ole-5- T (4- ( l\r-rysrrxolidinocarbonvl) phenyl ) carb Q^icV^ni^ri^ 
10 . . 

To a solution of 1- [ (4-methoxy) phenyl ] -lH-pyrazole-5- [ (4- (N- 
pyrrolidinoccorbonyl ) phenyl )carboxycimide-3-carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (0.096 
inL, 0.69 mmol) and iso-butyl chlorof ormate (0.033 mL, 0.25 mmol). 
15 After stirring at ambient temperature for 30 min, there was added 

2 - hydroxy aniline (75 mg, 0.69 mmol) . The reaction was stirred for 
1 h and then the volatiles were removed. The residue was p\irif led 
by prep HPLC (CIS reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 10 mg (8%) of 

20 the title compound as a white powder. LRMS (ES+) : 526.1 (M+H)*,. 

EXAMPLE 152 

1- r ( 4 -Methoxv) Phenyl] -3- T O-hvdroxvphenyDcarboxvamidel -IH- 
Pvrazole-S-' r (4- (^-"pyrrolidiiiocarboiivl ) phenyl ) r>aT>tva-ieYa«i-ifio 

25 ' 

To a solution of 1- [ (4-methoxy)phenyl] -lH-pyrazole-5- [ (4- (N- 
pyrrolidinoccurbonyl ) phenyl )carboxyamide-3-carboxylic acid (100 mg, 
0.23 mmol) in 5 mL of acetonitrile was added triethylamine (0.096 
mL, 0.69 mmol) and iso-butyl chloroformate (0.033 mL, 0.25 mmol).. 
30 After stirring at ambient temperature for 30 min, there was added 

3- hydroxyaniline (75 mg, 0.69 mmol) . The reaction was stirred for 
1 h and then the volatiles were removed. The residue was purified 
by prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TEA) and lyophilized to afford 12 mg (10%) of 

35 the title compound as a white powder. LRMS (ES+) : 526.2 (M+H)"^. 
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ElCAMPT.g TR-a _ 

pyrazole-5- [ (4- f /y-PVTrrolxdinocarbo«»v^l^« h eiwl^«»r>w^«^,>^- ^^ , 

To a solution of 1- [ (4-inethoxy)phenyl] -lH-pyrazoie-5- [ (4- (2yr- 
pyrrolidinocarbonyl ) phenyl )carboxyainide-3-carboxylic acid (100 mg, 
0.23 iranol) in 5 mL of acetonitrile was added triethylamine (0.096' 
mL, 0.69 mmol) and iso-butyl chlorof ormate (0.033 mL, 0.25 mmol) . 
After stirring at ambient temperature for 30 min, there was added 
4-hydroxyaniline (75 mg, 0.69 mmol). The reaction was stirred for 
1 h and then the volatiles were removed. The residue was purified 
by prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 12 mg (10%) of 
the title compotmd as a white powder. LRUS (ES+) : 548.1 (M+Na)*. 

EXAMPT.g 1*iA 

I- r (4-Wgt:hmrY) phenyl! ~3- r f methoxvea y bonvl ) aminol -lH-»Yr-a2oXe-5- 

1- C (4-ltoth«Ky)phenyl] -3- [ (jaatAoxycarbcMvl) aminol -5- 
(methosorcarbonarDpyrazola. To a solution of l-[(4- 
methoxy) phenyl ] -5- {methoxycarbonyl)pyrazole-3-carboxylic acid (3 . 0 
g, 10.9 mmol) in 50 mL of acetone at 0°C was added triethylamine 
(1.66 mL, .11.9 mmol) followed by iso-butyl chloroformate (I.14 mL, 
11.9 mmol). The resulting was stirred for 30 min whereupon an 
aqueous solution of sodium azide (2.82 g, 43.4 mmol) was added. 
The reaction was stirred at 0*^0 for 1 h. The reaction was then 
diluted with ethyl acetate and washed with brine. The organics 
were dried (MgS04) and concentrated in vacuo. The residue was 
dissolved in 50 mL of toluene and stirred at lOO'C for 1 h. The 
volatiles were removed in vacuo and the residue was dissolved in 
methanolic sodium methoxide (5 mL of a 25% solution of sodium 
methoxide in methanol, 21 mmol) and stirred at ambient ten^erature 
for 2 h. The reaction, was diluted with ethyl acetate, washed with 
wtaer and brine, dried (MgS04) and concentrated in vacuo. The 
residue was purified by flash chromatography (elution with 1:1 
hexanes/ethyl acetate) to afford 1.1 g (33%) of the title compound 
as a solid. LRMS (DCI) : 306.3 (M+H)*. 
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1- [ (4-Met:lioxy)pli6nyl] -3- [ (methpacycarbozvl) aniizio] -lH-pyrazole-5- 
I (2 ' - trejrt-butylaminosulfonyl- 11, 1' 1 -biplioii-4-yl)carboc>^3Biido« 

a solution of ( 2 • - tejrt-butylaminbsulf ohyl- [1^1'] -biphen-4-yL) amiiie 
5 (0.90 g, 2.95 mmol) in 20 mL of methylene : chlori de at ambient 

temperature was added trimethylaluminum (8.85 mL of a 2 . 0 M " 
solution in toluene, 17.68 mmol) dropwise. The resulting solution 
was allowed to stir until no more gas evolution was observed 15 
min) . To this solution was added 1- [ (4-methoxy) phenyl] -3- 

10 (methoxycarbonylainino ) - 5 - (methoxycarbony 1 ) pyrazole (0.90 g , 2.95 
mmol) in 10 mL of methylene chloride. The resulting solution was 
stirred at 40<^ C for 16 h and then was cooled to ambient 
temperature and quenched by the addition of saturated aq NH4CI. 
After diluting with ethyl acetate, the organic layer was washed 

15 with 10% aq HCl, saturated aq NaHCOs and brine, dried (MgS04) , 
filtered through a pad of isilica gel and concentrated in vacuo. 
The solid residue was r eery st alii zed from hexanes/ethyl acetate to 
afford 1.4 g (82%) of the title compound. LRMS <ES+) : 577,9 
(M+H).+ . 

20 

1- [ (4 -Hetlio3cy) phenyl] -3- [ (metlio^vcarbonyl) amino] -lH-i>yirazole-5- 
[(2»-aminosuJ.foiiyl-[l^l»]--biplien-4-yl)ca3rboxyaiiiido* A solution of 
1- [ (4-methoxy) phenyl] -3- [ (methoxycarbonyl) amino] -lH-pyrazole-5- 
[ { 2 • - ter t -butylaminosulf onyl- [1^1'] -biphen-4 -yl ) carboxyainide (0.40 

25 g, 0.69 mmol) in 5 mL of trif luoroacetic acid was stirred at 

reflux for 20 min and then was cooled to ambient temperature and 
concentrated in vacuo. The residue was purified by prep HPLC (C18 
reverse phase column, elution with a H2O/CH3CN gradient with 0.5% 
TFA) and lyophilized to afford 200 mg (56%) of the title compound 

30 as a white powder. LRMS (ES+) : 521.8 (M+H) + . 

EXAMPLE 155 

1- [ ( 4 -Methoxv> P henyl! -3 -^^^T.r^> iH-x>vrazole-5^ f f ^ ' -aTn^Ti psttlfonvl-* 

[1. 1 ' 1 -biplien-4-vl>carbo3«Y««i4Yqft 

35 

To a solution of 1- [ (4-methoxy) phenyl] -3- [ (methoxycarbonyl) amino] - 
lH-pyrazole,-5- [ ( 2 • -aminosulf onyl- [ 1 , 1 • ] ~biphen~4-yl ) carlx>xyamide 
(0.22 g, 0.42 mmol) in 10 mL of 1:1 water /methanol was added 
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potassium hydroxide (2.0 g, 35 mmol) . The resulting mixture was 
stirred at 70°C for 4 h and then was eooled to ambient temperature 
and was acidified with aq HCl. The reaction mixture was diluted 
with ethyl acetate and the organics were washed with brine, dried 
(MgS04) and concentrated in vacuo. The residue was purified by 
prep HPLC (CI 8 reverse phase column, elution with a H2O/CH3CN 
gradient with 0.5% TFA) and lyophilized to afford 75 mg (38%) of 
the title compound as a white powder. LRMS (ES+) : 463.8 (M+H)+. 

EXAMPT.B li^fi 

3,- [ (4-|fet;ho3ty>phenvn -3- T fmetho x vcarbonvUmethvl aTn^ nrs^ --^ p - 
PYyazQj.e-5- f f ? ' -nmi Jinmi 1 f Qnyl- ri . 1 ' 1 -blxAea- A-^i ^ ea^i^o^ ^-i 

To a solution of 1- [ (4-metho3cy).phenyl] -3-amino-lH-pyrazole-5- [ (2 • - 
tert-butylaminosulfonyl- [1, 1 • ] -biphen-4-yl) carboxyamide (1.0 g, 
1.92 mmol) in 10 mL of DMF was added sodium bicarbonate (0.24 g, 
2.88 mmol) and methyl bromoacetate (0.22 mL, 2.30 mmol) The 
resulting mixture was stirred at 85°C for 16 h. The reaction was 
not con«>lete so additional portions of sodium bicarbonate (0.48 g, 
5.76 mmol) and methyl bromoacetate. (0.22 mL. 2.30 mmol) were added 
and the reaction was stirred at 95°C for 6 h longer. The reaction 
was cooled to ambient temperature and was diluted with ethyl 
acetate. The organics were washed with brine, dried (MgS04) and 
concentrated in vacuo. The residue was dissolved in 5 mL of 
trifluoroacetic acid and was stirred at reflux for 20 min and then 
was cooled to ambient temperature and concentrated in vacuo. The 
residue was purified by prep HPLC (C18 reverse phase column, 
elution with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized 
to afford 450 mg (44%) of the title compound. as a white powder. 
LRMS (BS+) : 536.0 (M+H)+. 

EgAMPT.B 

I- r (4-Mftf.ho3qr>ffhenYl] -3- r f 2-hvdroxv) eteh ^l «^1r.r.^ - l H-mnra=.»1«-g- 
r f ? ■ -miUnngttlfonvl- n. 1 ■ 1 -bi p hen-A-vl > ea»rbQinrain4 

1- C (4-lieth03car)x>heaYl] -.3- [Hr-glyeyl] -lH-pyxazole-5- [ (2 • - 
aminostilfonyl-tl,i.]-biphen-4-yl)earbQjaraiiiido. To a solution of 
1- [ (4-methoxy) phenyl] -3- [ (methoxycarbonyl)methylamino] -IH- 
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pyra2ole-5- [ (2 • -aminosulf onyl- [1,1'] -biphen-4-yl) carboxyamide " 
(0.40 0.75 mmol) in 10 mL of 1:1 methanol /water was add^d 
lithium hydroxide monohydratie (0.13 g, 2.98 mmol) . The. resulting 
mixture was stirred at ambient temperature for 16 h. The reaction 
5 was acidified with ag HCl and was diluted with ethyl acetate. The 
organics were washed with brine, dried (MgS04) cind concentrated in 
vacuo. The residue was purified by prep HPLC (C18 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 200 mg (51%) of the title compound as a 
10 white powder: LRMS (ES+) : 522,0 (M+H) + . 

1- [ (4-Methoxy) phenyl] -3- I (2 -hydroxy )et:faylaiiiizio] -lH-pyrazole-5- 

t (2 '-aminosulf onyl- [l^l»]-biphen-4-yl)carboovaxBide. To a solution 

of 1- [ (4-methoxy)phenyl] -3- [N-glycyl] -lH-pyrazole-5- [ (2 ' - 

15 aminosulf onyl- [1,1'] -biphen-4-yl ) carboxyamide ( 0 . 14 g, 0.27 mmol) 
in tetrahydrofuran at-20''c was added triethylamine (0.038 mL, 0.27 
mmol) and ethyl chloroformate (0.026 mL, 0.27 mmol). This mixture 
was stirred for 30 min and then there was added sodium borohydride 
(20 mg, 0.54 mmol) in a minimal amoimt of water. The reaction 

20 mixture was stirred with slow warming to room temperatxire f oi* 1 h 
and then was quenched with 10% aq HCl. After diluting with ethyl 
acetate, the organics were washed with brine, dried (MgS04) and 
concentrated in vacuo. The residue was purified by prep HPLC (C18 
reverse phase colximn, elution with a H2O/CH3CN gradient with 0.5% 

25 TFA) and lyophilized to afford 35 mg (26%) of the title compoimd 
as a white powder. LRMS (ES+) : 507.9 (M+H) + . 

1- f (4-Metho3cy)phenvn -3- rg-2-(met:ho3cvcarbopvl)etliemrn -IH- 
30 Pvga2ole-S-> f » -aiif^;ynocii,T fonvl- ri, 1 ' 1 -bit>llen-4-vl> r^**^>v^w^l^»^*^^ 

1- 1 (4-Methoxy)plionyl] -3- (hydroaqptiethyl) -lH-pyrazole-5- 
(zBet:hoxycarbonyl)n^azole. To a solution of l-[(4- 
methoxy ) phenyl ] -lH-pyrazole~5- (methoxycarbonyl ) pyrazole-3 - 
35 carboxylic acid (2.4 g, 8.69 mmol) in 50 mL of tetrahydrofuran at- 
^ 20**C was added triethylamine (1.21 mL, 8.69 mmol) and ethyl 
chloroformate (0.83 mL, 8.69 mmol). This mixture was stirred for 
30 min and then there was added sodium borohydride (0.66 g, 17.4 
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nrniol) in a minimal amoiint of water. The reaction mixture was ~ 
stirxed with slow warming to room temperature for 1 h and then was 
quenched with 10% aq HCl. After diluting, with ethyl acetate, the 
organics were washed with brine, . dried ' (Mgsb4) and concentrated in 
vacuo. The residue was purified by f lasl> chromatography (elution 
with 3:2 ethyl acetate/hexane) to afford 1.4 g (61%) of the title 
con^und. LRMS (DCI) ; 263.3 (M+H) + . 

1- 1 (4-HethoKy) phenyl] -3- (hydroKymethyl) -IH-pyrazole-S- [ (2 • - tert- 
batylaiaiaosulfonyl-[l,l-]-b±pben-4-yl)carbo3cyamide. To a solution 
of of (2'-.tert-butylaminosulfonyl-[l,l' ]-biphen-4-yl)amine (1.44 
g. 4.73 mmol) in 40 mL of methylene chloride at ambient 
temperature was added trimethylalximinum (14.2 mL of a 2.0 M 
solution in toluene, 28.4 mmol) dropwise. The resulting solution 
was allowed to stir until no more gas evolution was observed (~ 15 
min) . To this solution was added 1- [ (4-methoxy) phenyl] -3 - 
(hydroxymethyl)-5-(methoxycarbonyl)pyrazole (1.24 g, 4.73 mmol) in 
10 mL of methylene chloride. The. resulting solution was stirred 
at 40° C for 16 h and then was cooled to ambient temperature 
and quenched by the addition of saturated aq NH4CI. After 
diluting with ethyl acetate, the organic layer was washed with 10% 
aq HCl, saturated aq NaHCOa and brine, dried (MgS04) , filtered 
through a pad of silica gel and concentrated in vacuo. The solid 
residue was recrystallized from hexanes/ethyl acetate to afford 
1.7 g (68%) of the title con^jound. LRMS (ES+) : 557.1 (M+Na)*. 

1- [ (4-Me«hcwy)phesiyl] -3- (carboxaldehyde) -lH-pyxazole-5- [ (2 ' - tert- 
btttylaiiiiaosul£oiiyl-tl,lV]-biph«a-4-yl)carbo«yamicle. To a solution 
of oxalyl chloride (0.33 mL, 3.81 mmol) in 20 mL of methylene 
chloride at-78°C was added dimethyl sulfoxide (0.54 mL, 7.63 
mmol) . This mixture was stirred for 15 minutes and then 1- [ (4- 
methoxy) phenyl] -3- (hydroxymethyl) -lH-pyrazole-5- [ (2 ' - tert- 
butylaminosulfonyl-[l,l']-biphen-4-yl)carboxyamide (1.70 g, 3.18 
mmol) was added in 10 mL of methylene chloride. The reaction was 
allowed to stir while slowly warming to room temperature over 2 h. 
Triethylamine (2.21 mL, 15.90 mmol) was added and the reaction was 
stirred at room ternperatiure for 30 min. The reaction was diluted 
with ethyl acetate and the organic layer was washed with 10% HCl, 
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sat'd aq NaHCOj and brine, dried (MgS04) , filtered through a paH 
of silica gel and concentrated in vacuo to afford 1.3 g (76%) of 
the title compound which was sufficiently .pure to .be used without 
purification. LRMS (EiS+) : 533.2 (M+H)\ 

5 • 

1- [ ( 4 -Metho^v) phenyl] -3- (methoxycarbonyl ) etihenyl] -IH- 

pyra20le-5- I (2 • - tert-butylaminosulf onyl- £1, 1 • ] -biphen-4- 
yl)carbo3cyaxnlde. To a solution of 1- [ (4-methoxy) phenyl] -3 - 
(carboxaldbhyde) -lH-pyrazole-5- [ (2 ' - tert-butylaminosulf onyl- 
10 [1/ 1 • ] -biphen-4-yl) carboxyamide (1.30 g, 2.44 iranol) in 30 itiL of 
methylene chloride was added methyl 

(triphenylphosphoranylidene) acetate (0.98 g, 2.92 mmol) . The 
mixture was allowed to stir at ambient temperature for 18 h. The 
volatiles were removed in vacuo and the residue was purified by 
15 flash chromatography (elution with 1:1 ethyl acetate /hexane) to 
afford 1.2 g (83%) of the title confound. LRMS (ES+) : 589.1 
(M+H)*. 

1- [ (4-Motli03^) phenyl] -3- [JB-2- (methoa^cEurboxiyl ) ethenyl] -IH^ 
20 pyrazole-5- [ (2 " -amiziosulf onyl- [1, 1 • 1 -blplien-4-yl) car]x>X7a»ii.de . A 

solution of l-[ (4-methoxy) phenyl] -3- [S-2- 
(methoxycarbonyl) ethenyl] -IH-pyrazole-S- [ (2 • - tert- 
butylaminosulfonyl- [1, 1 » ] -biphen-4-yl) carboxyaroide (1.2 g, 2.04 
mmol) in 10 mL of trif luoroacetic acid was stirre<i at reflux for 
25 20 min and then was cooled to ambient temperature and concentrated 
in vacuo. The residue was purified by prep HPLC (CIS reverse 
phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 1.0 g (90%) of the title compound as a white 
powder. LRMS (ES+): 533.0 (M+H)*. 

30 

EXAMPLE 159 

1- r f4->Meti ho3cv>phenvll -3- 12- (methoxvcarJoonvDethvll -lH-ovrazole-5- 
r (2 » -aminosttlf onvl- ri. 1 ' 1 -biphen->4 -vl)cairbo? iy^^4^^ 

35 To a solution of 1- [ (4-methoxy) phenyl! -3- [£:-2- 

(methoxycarbonyl) etheinyl] -lH-pyrazole-5- [ (2 ' -aminosulf onyl- [1 , 1 • ] - 
biphen-4-yl)carbo3Qramide (35 mg, 0.065 mmol) in 20 mL of absolute 
ethanol at ambient tenperature was added 10% palladium on carbon 
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catalyst (3.5 mg) . This mixture was stirred xinder 1 atm of — 
hydrogen gas for 3 h and then was filtered through a pad of celite 
and concentrated in vacuo. The residue was. purified by prep HFLC 
(C18 reverse phase column, elution with a H2O/CH3CN gradient -with 
0.5% TFA) and lyophilized to afford 15 mg (42%) of the title 
compound as a white powder • LRMS {ES+) : 534.9 (M+H)^. 

1- r (4"Met:ho3nr)plienvll -3- Cca rbo3cy)ethenvn -IH-pvrazQle-S- r f 2 » - 

aninosulf onv l-- ri, IM -blphen-4"Vl^carbQ!irY^ Tn'S^i> 



To a solution of 1- [ (4-methoxy) phenyl] -3- 1 S-2- 

(methoxycarbonyl) ethenyl] -lH-pyrazole-5- [ (2 ' -aminosulf onyl- [1/1 • ] - 
biphen-4-yl)carboxyamide (1.2 g, 2.25 mmol) in 20 mL of 1:1 
15 methanol /water at ambient temperature was lithium hydroxide 

monohydrate (0.19 g, 4.5 mmol). This mixture was stirred for 3 h 
and then was acidified with aq HCl and diluted with ethyl acetate. 
The organics were washed with brine, dried (MgS04) and 
concentrated in vacuo. The residue was purified by prep HPLC (C18 
reverse phase column, elution with a H2O/CH3CN gradient with 0.5% 
TFA) and lyophilized to afford 1.0 g (83%) of the title conqpound 
as a white powder. LRMS (ES-) : 516.8 (M-H)". 

EXAMPLE Igl 

25 1- [ (4-Methoxv>phenvn - 3- r2- rca3rbo3cv> ethvll -lH-Pvrazole-5- T f 2 » - 

ain4T^r>«^i £onvl-> ri. 1 ' 1 ■biphen-4-vl ) carboacvamidft 

To a solution of 1- [ {4-methoxy)phenyl] -3- [£-2- (carboxy) ethenylj - 
lH-pyrazole-5- [ (2 ' -aminosulf onyl- [1,1'] -biphen-4-yl) carboxyamide 
(40 mg, 0.077 mmol) in 20 mL of absolute ethanol at ambient 
tenperature was added 10% palladium on carbon catalyst (20 mg) . 
This mixture was stirred under 1 atm of hydrogen gas for 3 h and 
then was filtered through a pad of celite and concentrated In 
vacuo. The residue was purified by prep HPLC (C18 reverse phase 
35 column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 

lyophilized to afford 10 mg (25%) of the title conpound as a white 
powder. LRMS (ES+) : 520.9 (M+H)*. 
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E3CAMPM! 162 

r (2 ■ -aminosttlf o nvl- r 1. 1 ' l-biplim--4-vl) ca!PbQ^^ ;YaT^;|^^o 

5 To a solution of 1- [ {4-methoxy)phenyl] -3^ iK-2- (carboxy) ethenyl] - " 
lH-pyrazole~5- [ (2 * -aminosulf onyl- [1, 1 • ] -biphen-4-yl) carboxyamide 
(140 mg, 0,27 mmol) in 10 mL of acetonitrile was added 
triethylamine (O.il mL, 0.81 mmol) and iso-butyl chlorof ormate 
(0.039 mil, 0.30 mmol). After stirring at ambient temperature for 

10 30 min, there was added methanolic ammonia solution (0.27 mL of a 
2.0 M solution of ammonia in methanol, 0.54 mmol) . The reaction 
was stirred for 16 h and then the volatiles were removed. The 
residue was- purified by prep HPLC (C18 reverse phase column, 
elution with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized 

15 to afford 35 mg (25%) of the title compound as a white powder. 
LRMS (ES+) : 517.9 (M+H)\ 

BXaMPI^E 163 

1- r f 4-Mfethoxv)t>henvll -3>> rg-2- Chvdroac vmatlivll ethomrn -iH-pvarAgole- 

20 5- r f 2 » -Riwinorolf Onvl- ri> 1 M -biphen^A-vl^eai-l.r^5rtr»T,^f r^^ 

To a solution of 1~ [ (4-methoxy)phenyl] -3- [F-2- (carboxy) ethenyl] - 
lH-pyrazole-5- [ (2 • -aminosulf onyl- [1, 1 ' ] -biphen-4~yl ) carboxyamide 
(1.0 g, 1.93 mmol) in 20 mL of tetrahydrofuran at-'20'*C was added 

25 triethylamine (0.27 mL, 1.93 mmol) and iso-butyl chlorof ormate 
(0.25 mL, 1.93 mmol) . This mixture was stirred for 30 min and 
then there was added sodium borohydride (0.22 g, 5.78 mmol> in a 
minimal amo\mt of water. The reaction mixture was stirred with . 
slow warming to room t^nperature for 1 h and then was quenched 

30 with 10% aq HCl. After diluting with ethyl acetate, the organics . 
were washed with brine, dried (MgS04) and concentrated in vacuo. 
The residue was purified by prep HPLC (C18 reverse phase column, 
elution with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized 
to afford 0.5 g (52%) of the title compound as a white powder. 

35 LRMS (ES+): 504.9 (M+H)*. 
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K3CAMPLE 164 - 
1- [ (4-Methoxv)pheiivl1 -a -CS-hvdgoacTOropvl) -lH--t^ T f 2 

5 Am> EXAMPLE 165 

1" [ (4-Metlioxv)phenvl1 -3- proT>vl-lH-PVirazole-5- T (2 ' -aminosttlf oiwi, 

[ 1 . 1 ' 1 -biplien-4 -vl > GarbQyY«ti>.-i 

To a solution of 1- [ (4->methoxy)phenyl] -3- [£:-2- 

10 (hydro3cymethyl) ethenyl] -lH-pyrazole-5- [ (2 ' -aminosulf onyl- [1, 1 • ] - 
biphen-4-yl)carboxyainide (40 mg, O.OSinmol) in 20 mL methanol at 
ambient ten5>erature was added 10% palladixam on carbon catalyst (4 
mg) . This mixtiire was stirred under 1 atm of hydrogen gas for 3 h 
and then was filtered through a pad of celite and concentrated in 

15 vacuo. The residue was purified by prep HPLC (CI 8 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford 15 mg (38%) of EXAMPLE 164 as a white 
powder. LRMS (ES+) : 506.9 (M+H)*. There was also obtained 8 mg 
(20%) of EXAMPLE 165 as a white powder. LRMS (ES+) : 490,9 

20 (M+H)*. 

E3CAMPI,E 166 

1- C (4-Methoxv> Phenyl! --3^ <trif luoromethvl) >4^cy aT^ o-lH^Pvra2olQ^>5- 
[ (2 » -methvlsulf onvl-3-£lti03ro- fl, 1 M - biphen^4-vl^GaybQ^^ ,n^H^ 

25 

1- 1 ( 4 -StetJKXKY) phenyl] -3- (trif luorometbyl) -4*cyano--lH-pyrazole-5- 
(2-furyl)pyrazole. To a solution of 2-furoylacetonitrile (0.91 g, 
6.73 mmol) in 20 mL of absolute ethanol was added sodiuni ethoxide 
(2.5 mL of a 21% weight solution in ethanol, 6.73 mmol) followed 

30 by 2, 2, 2-trif luoroacetoyl bromide-N- (4-methoxyphenyl)hydrazone 
(2.0 g, 6.73 mmol) . This mixture was stirred at aitibient 
temperature for 4 h. The volatiles were removed in vacuo and the 
residue was dissolved in ethyl acetate, washed with water and 
brine, dried (MgS04) and concentrated. The residue was purified 

35 by recrystallization from hexane/ethyl acetate to afford 1.1 g 
(49%) of the title compound. 
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1- [ (4-Me^liox3r)P^^yl] -3- (trif luoromethyl) -4-cya2K>-pyz*azole~5- — 
carboxyllc acid. To a solution of 1- [ (4-metho3cy) phenyl] -3 - 
( trif luorpmethyl) -4-cyano-5- (2-furyl)pyrazole j( 0.68 g, 2.04 mmpl) 
in 4:4:6 carbon tetrachloride/acetonxtrile/water was added sodiuiti . 
5 periodate (1.96 g, 9.2 inmol) and ruthenium (III) chloride 

monohydrate (42 mg, 0.20 mmol) . The resulting biphasic reaction' 
was stirred vigorously at ambient temperature for 24 h. The 
reaction was quenched with 10% aq HCl and diluted with ethyl 
acetate. The organics were washed with brine, dried {MgS04) , 

10 filtered through a pad of Cell te and concentrated. The residue 
was dissolved in 1:1 hexanes/ ethyl acetate and extracted with 
sat'd aq NaaCOs (2 times) . The combined aqueous extracts were 
acidified and extracted with ethyl acetate. The ethyl acetate 
extracts were washed with brine, dried XMgS04) and concentrated to 

15 afford 0.42 g: (67%) of the title compound as a solid. LRMS (ES-) : 
310.0 (M-H)". 

1- [ (4-Ket:liOKy}pl»xiyl] -3- (trif luoromethyl) -4 -^cyano-lH-pyxazole-5- 
[ (2 * -iiiethylsul£onyl-3-£luoro~ [1,1^] -biplien-4-yl ) carboaoranide • To 

20 a solution of 1- [ (4-methoxy) phenyl] -3- (trif luoromethyl) -4-cyano- 
pyrazole-5-carboxylic acid (0.41 g, 1.32 mmol) in 20 mL of 
methylene chloride was added oxalyl chloride (0.17 mL, 1.98 mmol) 
and 2 drops of dimethylf ormamide. The reaction was stirred at 
ambient temperature for 6 h and then this volatiles were removed In 

25 vacuo. The residue was dissolved in 20 mL of methylene chloride 
and then there was added 4-dimethylamiriopyridine (0.48 g, 3.96 
mmol) . The reaction was stirred for 10 min and then there was 
added ( 2 • -methylsulf onyl-3 -f luoro- [ 1 , 1 • ] -biphen-4-yl ) amine 
hydrochloride (0.47 g, 1.45 mmol). The resulting mixture was 

30 allowed to stir at ambient temperature for 16 h. The reaction was 
diluted with ethyl acetate and the organics were washed with 10% 
aq HCl, sat'd aq NaHCOj and brine, dried (MgS04) , filtered through 
a pad of silica gel and concentrated to afford 0.6 g (81%) of the 
title compound as a tan solid. LRMS (ES+) : 581.3 (M+Na)*. 

35 

EXftMPIiE 167 

1- r (4>-Methoxy) phenyl] -3- (trif moromethvl ) -4- ^mn^dino^ -iH - tyvrazQle- 
5- [ (2 ' -methvlsulfoavl>3->f lu oro- CI, 1 ■ 1 -biphQn-4>vl^ carb «M^^^^la> 
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AND EXAMPI.E 168 
r f 4-atethoxv)pheiivn ->3- f tir xf Ittoramfithvl) --4- f jy-liviiyQy yaw^4^,4^^) 
pyrazole-S-.r (2 ' -metlivlattlfonvl-a^f luoro- ri. 1 » 1 -blphen-A:^ 

To a solution of 1- [ (4-methoxy)phenyl] -3- (trif luoromethyl) -4- 
cyano-lH-pyrazole-5- [ (2 ' -methylsulf onyl-3-f luoro- [1, 1 • ] -biphen-4- 
yDcarboxyamide (100 mg, 0.18 iranol) in 5 itiL of absolute ethanol 

10 was added hydroxyl amine hydrochloride (38 mg, 0.54 mmol) and 

sodium carbonate (29 mg, 0,27 romol) . This mixture was stirred at 
80**C for 16 h. The reaction was diluted with water and ethyl 
acetate. The organics were washed with brine, dried (MgS04) and 
concentrated to a solid. The residue was dissolved in 10 ml. of 

15 absolute ethanol and then there was added cyclohexene (1 mL) , 20% 
palladium hydroxide on carbon (50 mg) and acetic acid (0.02 mL, 
0.36 mmol). The resulting mixture was stirred at SO'^C for 6 h. 
The reaction was allowed to cool and was filtered through a pad of 
celite and concentrated iia vacuo. The residue was purified by 

20 prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN 

gradient with 0.5% TFA) and lyophilized to afford 20 mg (16%) of 
EXAMPLE 167 as a white powder. LRMS (ES+) : 576.2 (M+H)*. There 
was also obtained 15 mg (12%) of EXAMPLE 168 as a white powder. 
LRMS (ES+) : 592.2 (M+H)". 

25 

KXAMPT.K 169 

1- r (4-gtetbO»v)l>henvll -3- rtrifluorcamethvl^ -4 - fethoxvcarbonvl^ -1H> 
pyyazol^-S- t (2 ■ -meUivlsttlf onyl->3-£liioiro^ ri. 1 » 1 - biphen-4> 

30 

1- [ (4-MethoKy) phenyl] -3- (trifluoromelihyl) -4- (ethoxycarbonyl) -5- (2- 
furyDpyrazole. To a solution of ethyl 3- (2-furyl) -3- 
ketopropionate (2.45 g, 13.4 mmol) in 20 mL of absolute ethanol 
was added sodixim ethoxide (4.6 mL of a 21% weight solution in 
35 ethanol, 12.2 mmol) followed by 2, 2, 2-trif luoroacetoyl bromide- 
N-(4-methoxyphenyl)hydraz6ne (1.82 g, 6.1 mmol). This mixture was 
stirred at ambient ten^erature for 4 h. The volatiles were 
removed in vacuo and the residue was dissolved in ethyl acetate, 
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washed with water and brine, dried {MgS04) and concentrated. The 
residue was purified by recrystallization from hexcuie/ethyl 
acetate to afford 1-4 g (61%) of ; the title compound. LRMS (ES.+ ) : 
381.2 (M+H)*. 

5 . • ' , 

1- [ (4-Methoxy)phenyl] -3- (trif luoroinethyl) -4- (ethoacycarbonyl) - 
pyrazole-5-carboxylic acid. To a solution of l-[(4- 
methoxy) phenyl] -3- ( trif luoromethyl) -4- (ethoxycarbonyl) -5- (2- . 
furyDpyrazole (1.0 2.63 mmol) in 4:4:6 carbon 

10 tetrachloride/acetonitrile/water was added sodi\im periodate (2.5 
g, 11.8 lomol) and ruthenium (III) chloride monohydrate (11 mg, 
0.05 iranol) . The resulting biphasic reaction was stirred 
vigorously at ambient temperature for 24 h. The reaction was 
quenched with 10% aq HCl and diluted with ethyl acetate. The 

15 organics were washed with brine, dried (MgS04) , filtered through a 
pad of Celite and concentrated. The residue was dissolved in 1:1 
hexanes/ ethyl acetate and extracted with sat'd aq Na2C03 (2 times) . 
The combined aqueous extracts were acidified and extracted with 
ethyl acetate. THie ethyl acetate extracts were washed with brine, 

20 dried (MgS04) and concentrated to afford 0.5 g (53%) of the title 
compound as a solid. LRMS (ES-) : 357.0 (M-H)'. 

1- 1 (4-*Methoxy)plienyl] -3- (trlfluoromethyl) -4- (ethoxycarbonyl) -IH- 
pyrazole-5- [ (2 • -mothylsulfonyl-S-f lucre- [1^ 1 • ] -biphen-4- 

25 yDcarbcxyaioiae. To a solution of 1- [ (4-methoxy)phenyl] -3- 

(trif luoromethyl) -4- (ethoxycarbonyl) -pyrazole-S-carboxylic acid 
(0.5 g, 1.4 mmol) in 10 mL of methylene chloride was added oxalyl 
chloride (0.18 mL, 2.1 inmol) and 2 dropis of dime thy Iformamide. 
The reaction was stirred at ambient temperature for 6 h and then 

30 the volatiles were removed in vacuo. The residue was dissolved in 
20 mL of methylene chloride and then there was added 4- 
dimethylaminopyridine (0.51 g, 4.2 mmol). The reaction was 
stirred for 10 min and then^there was added (2 ' -methylsulf onyl-3- 
f luoro- [1.1* ] -biphen-4 -yl ) amine hydrochloride (0.42 g , 1.4 mmol ) . 

35 The resulting mixture was allowed to stir at ambient temperature 
for 16 h. The reaction was diluted with ethyl acetate and the 
organics were washed with 10% aq HCl, sat'd aq NaHCOa and brine, 
dried (MgS04), filtered through a pad of silica gel and 
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concentrated to afford 0.6 g (70%) of the compoiand of EXAMPLE ISS 
as a solid. A portion was purified by prep HPLC (C18 reverse 
phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) arid 
lyophilized to afford the title compound as a white powder. LRMS 
(ES+) : 628.1 (M+NaT. 

EXAMPLE 170 

1" r (4-Methoxv)phenv ll -3- ( trifluoromethvl) "lH-r>vrazole-5- T r2 ■ - 
methylsulfonvl-S-f liioTO^ ri, 1 » 1 -biphen-4-vl) carho^ H^m^rio.A,. 

carboxvlic acid 

To a solution of 1- [ (4-methoxy)phenyll -3- (trif luoromethyl) -4- 
(ethoxycarbonyl) -lH-pyrazole-5- [ (2 ' -methylsulf onyl-3-f luoro- 
[1,1' ]-biphen-4-yl)carboxyainide (0.30 g, 0.49 mmol) in 10 itiL of 
1:1 methanol /water was added potassium hydroxide (55 mg, 0.98 
mmol) . The reaction was stirred at 60°C for 2 h and then was 
cooled to room temperature and acidified with 10% aq HCl. The 
mixture was diluted with ethyl acetate, washed with brine, dried 
(MgS04) and concentrated. The residue was purified by prep HPLC 
{C18 reverse phase column, elution with a H2O/CH3CN gradient with 
0.5% TFA) and lyophilized to afford 150 mg (53 %) of the title 
compound as a white powder. LRMS (ES-) : 576.2 (M-H)", 
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146 


4- 


-CH3O 


Core-A 


CONH(CH2)30H 4- 


< N-pyrrolidinocarbonyl ) C6H4 




147 


4- 


-CH3O 


Core-A 


CONHCH3 


4- 


(N-pyrrolidinocarbonyl } C6H4 




148 


4- 


-CH3O 


Core-A 


CPNHCH2C6H5 


4- 


(N-pyrrolidinocarbonyl ) C6H4 
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149 4-CH3O Core-A 

150 4-CH3O Core-A 

151 4-CH3O Core- A 

152 4-CH3O Core-A 

153 4-CH3O Core-A 
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154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 



4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O 

4-CH3O • 



Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-A 

Core-C 



167 4-CH3O Core-C 



168 4-CH3O Core-C 



169 4-CH3O Core-C 



170 4-CH3O Core-C 



CON<CH3)2 
CONH(CH2)2- 

C6H5 
CONH-2-OH- 

C6H4 
CONH-3-OH- 

C6H4 
CONH-4-OH- 

C6H4 
NHCO2CH3 
NH2 

NHCH2CO2CH3 

NH(CH2)20H 

CH=CHC02CH3 

CH2CH2CO2CH3 

CH=CHC02H 

CH2CH2CO2H 

CH=CKCONH2 

CH=CHCH20H 

(CH2)30H 

{CH2)2CH3 

3- CF3, 

4- CN 

3- CF3, 

4- ainidino 
3-CF3, 

4 - ami dino -OH 

3- CF3, 

4- CO2C2H5 

3- CF3, 

4- CO2H 



4- (N-pyrrolidinocarbonyl)C6H4 
4- {N-pyrrolidinocarbonyl)C6H4 

4- (N-pyrrolidinocarbonyl)C6H4 

4- (N-pyrrolidinocarbonyl ) C6H4 

4- (N-pyrrolidinocarbonyl )C6H4 



2 • -H2NSO2 
2 • -H2NSO2 
2 • -H2NSO2 
2 •-H2NSO2 
2 '-H2NSO2 
2'-H2NS02 
2 • -H2NS02- 
2 ' -H2NS02- 
2 • -H2NSO2- 
2 •-H2NS02- 
2•-H2NS02- 
2•-H2NS02- 
2 ' -CH3SO2- 



-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

-biphen-4-yl 

■biphen-r4-yl 

•biphen-4-yl 

3 -F-biphen- 4 -y 1 



2 • -CH3S02-3-F-biphen-4-yl 



2 ' -CH3S02-3-F-biphen-4-yl 



2 •-CH3S02-3-F-biphen-4-yl 



2 • -CH3S02-3-F-biphen-4-yl 



( a ) -CH2C ( O ) NHCH2CO2CH3 

( b ) - ( 1 , 2 , 4 - tr iazol - 1 -yl ) CH2 



(c) 
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The follovring tables contain, representative exainples of 
the' present invention. Each entry in each table is intended 
to be paired with each formulae at the start of the table. 
For example, example 1 in Table 2 is intended to be paired 
with each of formulae ai-fg. 

Table 2 . 




°"CH3 
ai R^«=CH3 

32 R'«=CF3 

33 R^»=SCH3 

34 R^*=SOCH3 

as R^«=S02CH3 

36 R^*=CI 

37 R^*=Br 

38 R^*=CCDfeCH3 

39 R^«=CH^H3 



.B 




CH3 



di R'a^Hg 
d2 R^MDFs 
d3 R^*=SCH3 
d4 Ri"=SOCH3 
ds R^»=SO^H3 
de R^^CI 
dj R^a=Br 
ds R^*=Cp2CH3 
dg R^«=CH20CH3 




CH3 



bi R^^=CH3 
bz R^«=CF3 
bs R'«=SCHj 
b4 R'«=SOCH3 
bs R^^^SOapHs 
b6J=l^«=CI 
by R^a=Br 
ba R'*=CCD2CH3 
bg R^*=CH2pCH3 




°^H3 

ei R^«=CH3 

62 R^*=^F3 

63 Ri«=SCh% 

64 R^«=SOCH3 

65 R^«=SOrfJH3 

66 R^^ 
87 R^«=Br 

es R^*=C02CH3 
69 R^«=CH^CH3 




^CH3 

Ci R^a=CH3 
C2 R^^CFs 
C3 Ri»=SCKt3 
C4 R^*=SOCI-b 
C5 Rla=S02CH3 
C6 R^^CI 
C7 R^«=Br: 
ce R^*=C02CH3 

Cg R'^CH20CH3 




fl R^^=CH3 
tz R^«=CF3 

f3 R^*=SChb 
U R'*=SOCH3 
fg R^a=S02CH3 
fe R^*=CI 
ij R^*=Br 
fa R^*=C02CH3 

fg R^«=CH20CH3 
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Ex # A ^ 

1 phenyl 2 - ( aminosul f onyl ) phenyl 

2 phenyl 2 - (me thylaminosul f onyl ) phenyl 

3 phenyl 1 -pyrrol idinocarbonyl 

S 4 phenyl 2- (methylsulf onyl) phenyl 

5 phenyl 4-morpholino 

6 phenyl . 2- (1 ' -CF3~tetra7ol-2-yl) phenyl 

7 phenyl 4-morpholinocarboiiyl 

8 2 -pyridyl 2 - ( aminosul f ony 1 ) phenyl 

10 9 2-pyridyl 2- (methylaminosulf onyl) phenyl 

10 2-pyridyl 1-pyrrolidinocarbonyl 

11 2-pyridyl 2- (methylsulf onyl ) phenyl 

12 2-pyridyl 4-morpholino 

13 2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 
15 14 2-pyridyl 4-morpholinocarbonyl 

15 3-pyridyl 2- (aminosul f onyl) phenyl 

16 3 -pyridyl 2- (methylaminosulf onyl ) phenyl 

17 3-pyridyl 1-pyrrolidinocarbonyl 

18 3-pyridyl 2- (methylsulf onyl) phenyl 
20 19 3-pyridyl 4-morpholino 

20 3-pyridyl 2- (1' -CF3-tetrazol-'2-yl) phenyl 

21 3-pyridyl 4-morpholinocarbonyl 

22 2-pyrimidyl 2- (aminosulf onyl) phenyl 

23 2 -pyr imidy 1 2 - (methylaminosul f onyl ) phenyl 
25 24 2-pyrimidyl 1-pyrrolidinocarbonyl 

25 2-pyrimidyl 2- (methylsulf onyl ) phenyl 

26 2-pyrimidyl 4-morpholino 

27 2-pyrimidyl 2- (1' -CF3-tetrazol^2-yl)phenyl 

28 2-pyrimidyl 4-morpholinocarbonyl 

30 29 5-pyrimidyl 2- (aminosulf onyl) phenyl 

30 5-pyrimidyl 2- (methylaminosulf onyl ) phenyl 

31 5-pyrimidyl 1-pyrrolidinocarbonyl 

32 5-pyrimidyl 2 - (methylsulf onyl ) phenyl 

33 5-pyrimidyl 4-morpholino 

35 34 5-pyrimidyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

35 5-pyrimidyl 4-morpholinocarbonyl 

3 6 2-Cl -phenyl 2 - ( aminosul f onyl ) phenyl 

37 2-Cl-phenyl 2- (methylaminosulf onyl ) phenyl 

38 2-Cl-phenyl 1-pyrrolidinocarbonyl 

40 39 2-Cl-phenyl 2- (methylsulf onyl) phenyl 

40 2-Cl-phenyl 4-morpholino 

41 2-Cl-phenyl 2- (l'-CF3-tetra2ol-2-yl) phenyl 

42 2-Cl-phenyl 4-morpholinocarbonyl 

43 2 -F-phenyl 2 - ( aminosul f onyl ) phenyl 

45 44 2 -F-phenyl 2 - (methylaminosul f onyl ) phenyl 

45 2 -F-phenyl 1-pyrrolidinocarbonyl 

46 2-F-phenyl 2- (methylsulf onyl ) phenyl 

47 2-F-phenyl 4-morpholino 

48 2-F-phenyl 2- ( 1 ' -CF3-tetra2ol-2-yl) phenyl 
50 49 2-F-phenyl 4-morpholinocarbonyl 

50 2,5 -diF-pheny 1 2 - ( aminosul f onyl ) phenyl 

51 2 , 5-diF-phenyl 2- (methylaminosulf onyl) phenyl 

52 2, 5-diF-phenyl 1-pyrrolidinocarbonyl 

53 2 , 5-diF-phenyl 2- (methylsulf onyl ) phenyl 
55 54 2, 5-diF-phenyl 4-morpholino 

55 2, 5-diF-phenyl 2- (1 ' -CF3-tetra2ol-2-yl) phenyl 
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56 


2 , 5-diF-phenyl 


4 -morpholinocarbony 1 




57 


phenyl 


2- 


(N-pyrrolidinyl -methyl ) phenyl 




58 


phenyl 


2- 


(N-piperidinyl -methyl ) phenyl 




59 


phenyl 


2- 


(N-morpholino-methyl) phenyl 


5 


60 


phenyl 


2- 


(N>N • -methylmorpholiriium-methyl ) phenyl/ 




. 61 


phenyl 


2- 


(N-pyridiniiim-raethyl ) phenyl 




62 


phenyl 


2- 


(N-4- (N, N • -dimethylamino) -pyridiniirrt- 
methy 1 ) phenyl 












63 


phenyl 


2- 


(N-azatanyl -methyl ) phenyl 


10 


64. 


phenyl 


2- 


(N-azetidinyl -methyl) phenyl 




65 


phenyl 


2- 


( N-piper az inyl -methyl ) phenyl 




66 


phenyl 


2- 


(N, N * -BOC-piperazinyl -methyl ) phenyl 




67 


phenyl 


2- 


( N- imidazolyl -methyl ) phenyl 




68 


phenyl 


2- 


( N -me thoxy-N- methyl amino -methyl ) phenyl 


15 


69 


phenyl 


2- 


( N— pyr idony 1 —methyl ) phenyl 




70 


phenyl 


2- 


(N- (N * , N * — dimethylhydrazinyl- 
methvl ) iDhenvl 




71 


phenyl 


2- 


{ amidinyi ) phenyl 




72 


phenyl 


2- 


(N— cnianidinvl ) ohenvl 


20 


73 


phenyl 


2- 


{ imidazolyl ) phenyl 




74 


phenyl 


2- 


( imidazol idinyl ) phenyl 




75 


phenyl 


2- 


( 2 - imidazol idinyl - sul f onyl ) phenyl 




76 


phenyl 


2- 


(2 -pyrrol idinyl ) phenyl 




77 


phenyl 


2- 


( 2 -piper idinyl ) phenyl 


25 


78 


phenyl 


2- 


{ amidinyi -me thy 1 ) phenyl 




79 


phenyl 


2- 


( 2 - imidazolidinyl -methyl ) phenyl 




80 


phenyl 


2- 


(N- ( 2 -aminoimidazolyl ) -methyl ) phenyl 




81 


phenyl 


2 -dime thylaminoimidazol - 1 -y 1 




82 


phenyl 


2- 


( 3 - aminppheny 1 ) 


30 


83 


phenyl 


2- 


( 3 -pyrrol idinylcarbony 1 ) 




84 


phenyl 


2-glycinoyl 




85 


phenyl 


2- 


( imidazol - 1 -ylacetyl ) 




86 


2 -pyridyl 


2- 


(N-pyrrol idinyl -methyl ) phenyl 




87 


2-pyri<Jyl 


2- 


( N-piperidinyl -methyl ) phenyl 


35 


88 


2-pyrid/l 


2- 


(N-morpholino-methyl ) phenyl 




89 


2-pyridyl 


2- 


(N, N • -methylmorpholinivmi-methyl ) phenyl 




90 


2-pyridyl 


2- 


(N-pyridiniiam-methyl ) phenyl 




91 


2-pyridyl 


2- 


(N-4- (N, N • -dimethylamino) -pyridinitmi- 
. methy 1 ) phenyl 


40 


92 


2 -pyridyl 


2- 


(N^azatanyl -methyl ) phenyl 




93 


2-pyridyl 


2- 


(N-azetidinyl-methyl) phenyl 




94 


. 2 -pyridyl 


2- 


( N-piperaz inyl -methyl ) phenyl 




95 


2-pyridyl 


2- 


(N, N • -BOC-piperazinyl -methyl ) phenyl 




96 


2-pyridyl 


2- 


(N-imidazolyl -methyl ) phenyl 


45 


97 


2-pyridyl 


2- 


(N-methoxy-N-methylamino -methyl ) phenyl 




98 


2-pyridyl 


2- 


(N-pyridonyl -methyl ) phenyl 




99 


2-pyridyl 


2- 


(N- (N • , N • -dimethylhydrazinyl - 
methyl ) phenyl 




100 


2-pyridyl 


2- 


( amidinyi ) phenyl 


50 


101 


2-pyridyl 


2- 


(N-guanidinyl ) phenyl 




102 


2-pyridyl 


2- 


( imidazolyl ) phenyl 




103 


2-pyridyl 


2- 


( imidazol idinyl ) phenyl 




104 


2 -pyridyl 


2- 


{ 2 -imidazolidinyl -sul f onyl ) phenyl 




105 


2-pyridyl 


2- 


( 2 -pyrrol idinyl ) phenyl 


55 


106 


2 -pyridyl 


2- 


( 2 -piperidiny 1 ) phenyl 




107 


2 -pyridyl 


2- 


( amidinyi -methyl ) phenyl 
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108 2-pyridyl 

109 2-pyridyl 

110 2-pyridyl 

111 2-pyridyl 
5 112 2-pyridyl 

113 2-pyridyl 

114 2-pyridyl 

115 3-pyridyl 

116 3-pyridyl 
10 117 3-pyridyl 

118 3-.pyridyl 

119 3-pyridyl 

120 3-pyridyl 

121 3-pyridyl 

122 3-pyridyl 

123 3-pyridyl 

124 3-pyridyl 

125 3-pyridyl 

126 3-pyridyl 

127 3-pyridyl 

128 3-pyridyl 

129 3-pyridyl 

130 3-pyridyl 

131 3-pyridyl 

132 3-pyridyl 

133 3-pyridyl 

134 3-pyridyl 

135 3-pyridyl 

136 3-pyridyl 

137 3-pyridyl 

138 3-pyridyl 

139 3-pyridyl 

140 3-pyridyl 

141 3-pyridyl 

142 3-pyridyl 

143 3-pyridyl 

144 2-pyriinidyl 

145 2-pyriinidyl 

14 6 2 -pyr imidyl 

147 2 -pyr imidyl 

148 2 -pyr imidyl 

149 2 -pyr imidyl 

150 2 -pyr imidyl 

151 2 -pyr imidyl 

152 2-pyrimidyl 

153 2-pyrimidyl 

154 2-pyrimidyl 

155 2-pyrimidyl 

156 2-pyrimidyl 

157 2-pyrimidyl 

. 55 158 2-pyrimidyl 

159 2-pyrimidyl 



15 
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2 - ( 2 -imidazol idinyl -methyl ) phenyl 

2- {N- { 2 -amino imidazolyl) -methyl) phenyl 

2 -dime thylamino imidazol - 1 -yl 

2 - ( 3 -aminopheny 1 ) . 

2- (3-pyrrolidinylcarbonyl) ' 

2-glycinoyl 

2- (imidazol-l-ylacetyl) 

2 - ( N-pyrrol idinyl -methyl ) phenyl . 

2- (N-piperidinyl -methyl ) phenyl 

2- (N-morpholino-methyl ) phenyl 

2 - (N, N ' -methylmorpholinium-methyl ) phenyl 

2- (N-pyridinium-methyl) phenyl 

2- (N-4- (N,N' -dimethylamino) -pyridinium- 

methyl ) phenyl 
2 - (N-azatanyl -methyl ) phenyl 
2- (N-azetidinyl -methyl ) phenyl 
2- (N-piperazinyl-methyl) phenyl 
2- (N,NV-BOC-piperazinyl -methyl) phenyl 
2- {N-imidazolyl -methyl ) phenyl 
2 - (N-methoxy-N-methylamino-methyl ) phenyl 
2- (N-pyridonyl -methyl) phenyl 
2- (N- (N • , N ' -dimethylhydrazinyl- 

methyl ) phenyl 
2 - ( amidiny 1 ) phenyl 
2 - (N-guanidinyl ) phenyl 
2 - ( imidazolyl ) phenyl 
2- (imidazolidinyl) phenyl 
2- (2-imidazolidinyl-sulf onyl ) phenyl 
2 - ( 2 -pyrrol idinyl ) phenyl 
2 - { 2 -piper idinyl ) phenyl 
2 - { amidiny 1 -methyl ) phenyl 
2 - ( 2 - imidazolidinyl -methyl ) phenyl 
2- (N- { 2 -aminoimidazolyl) -methyl) phenyl 
2 -dime thylamino imidazol - 1 -yl 
2 - ( 3 -aminophenyl ) 
2 - ( 3 -pyrrol idinylcarbonyl ) 
2-glycinoyl 

2- (imidazol-l-ylacetyl) 

2 - ( N-pyrrolidiny 1 -methyl ) phenyl 

2- (N-piperidinyl -methyl ) phenyl 

2 - (N-mozpholino-methyl ) phenyl 

2- (N, N • -methylmorpholinixxm-methyl ) phenyl 

2- (N-pyridiniimi-methyl) phenyl 

2- (N-4 - (N,N* -dimethylamino) -pyridinixam- 

methyl) phenyl 
2- (N-azatanyl-methyl) phenyl 
2- (N-azetidinyl -methyl ) phenyl 
2- (N-piperazinyl-methyl ) phenyl 
2- (N, N ' -BpC-piperazinyl -methyl ) phenyl 
2- (N-imidazolyl -methyl) phenyl 
2 - (N-methoxy-N-methylamino-methyl ) phenyl 
2 - ( N-pyr idony 1 -methyl ) phenyl 
2- (N- (N • , N • -dime thy Ihydrazinyl- 

methyl ) phenyl 
2 - ( amidinyl ) phenyl 
2- (N-guanidinyl) phenyl 
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55 



160 


2 


-pyrimidyl 


2- 


161 


2 


-pyrimidyl 


2- 


162 


2 


-pyrimidyl 


2- 


163 


2 


-pyrimidyl 


2- 


164 


2 


-pyrimidyl 


2- 


165 


2 


-pyrimidyl 


2- 


166 


2 


-pyrimidyl 


2- 


167 


2 


-pyrimivlyl 


2- 


168 


2 


-pyrimidyl 


2-i 


169 


2 


-pyrimidyl 


2- 


170 


2 


-pyrimidyl 


2- 


171 


2 


-pyrimidyl 


2-< 


1, 9 Z 


2 


"Pyj^iittidyl 


2- 


173 


2 


-CI -phenyl 


2- 


174 


2 


-CI -phenyl 


2- 


175 


2 


-CI -phenyl 


2- 


176 


2 


-CI -phenyl 


2- 


177 


2 


-CI -phenyl 


2- 


178 


2 


-CI -phenyl 


2- 


179 


2 


-CI -phenyl 


2- 


ion 
ISO 


2 


-CI -phenyl 


2- 


181 


2 


-CI -phenyl 


2- 


182 


2 


-CI -phenyl 


2- 


183 


2 


-CI -phenyl 


2- 


184 


2 


-CI -phenyl 


2- 


185 


2 


-CI -phenyl 


2- 


186 


2 


-CI -phenyl 


2- 


187 


2 


-CI -phenyl 


2- 


188 


2 


-Cl-phenyl 


2- 


189 


2 


-Gl -phenyl 


. 2- 


190 


2 


-CI -phenyl 


2- 


191 


2- 


-CI -phenyl 


2- 


192 


2 


-CI -phenyl 


2- 


193 


2- 


-Cl -phenyl 


2- 


194 


2- 


-Cl-phenyi 


2- 


195 


2- 


-Cl -phenyl 


2- 


196 


2- 


-Cl -phenyl 


2- 


197 


2- 


-Cl -phenyl 


2-< 


198 


, 2- 


-Clrphenyl 


2- 


199 


2- 


-Cl -phenyl 


2- 


200 


2- 


-Cl-phenyl 


2-< 


.^U JL 




-Cl -phenyl 


2- 


202 


2- 


-F -phenyl 


2- 


203 


2- 


-F-phenyl 


2- 


204 


2- 


-F~phenyl 


2- 


205 


2- 


-F-phenyl 


2- 


206 


2- 


-F-phenyl 


2- 


207 


2- 


-F-phenyl 


2- 


208 


2- 


-F-phenyl 


2- 


209 


2- 


-F-phenyl 


2- 


210 


2- 


-F-phenyl 


2- 


211 


2- 


-F-phenyl 


2- 


212 


2- 


-F-phenyl 


2- 



imidazolyl ) phenyl 
imidazolidinyl ) phenyl 
2-imidazolidinyl-sulf onyl ) phenyl 
2-pyrrolidinyl) phenyl 

2 - piperidihyl ) phenyl', 
amidinyl -methyl ) phenyl 

2 - imidazcl idinyl -methyl ) phenyl 
N- (2 -amino imidazolyl) -methyl.) phenyl 

dimethylaminoimidazol-l-yl 

3 -aminopheny 1 ) 

3 - pyrrolidinylcarbonyl ) 
glycinoyl 

imidazol - 1 -y 1 ac e ty 1 ) 
N-pyrrol idinyl -methyl ) phenyl 
N-piper idinyl -methyl ) phenyl 
N-morpholino-methy 1 ) phenyl 
N, N • -methylmorpholinium-methyl ) phenyl 
N-pyridini\am-methyl ) phenyl 
N- 4 - ( N , N • -dime thylamino ) -pyr idinium- 

me t hy 1 ) phenyl 
N-azatanyl -methyl ) phenyl 
N-azetidinyl -methyl) phenyl 
N-piperazinyl -methyl ) phenyl 
N, N • -BOC-piperazinyl -methyl ) phenyl 
N- imidazolyl -methyl ) phenyl 
N-methoxy-N-me thylamino -methyl ) phenyl 
N-py r idony 1 -me thy 1 ) phenyl 
N- (N ' , N • -dime thy Ihydrazinyl- 

methyl ) phenyl 
amidinyl ) phenyl 
N-guanidiny 1 ) phenyl 
imidazolyl ) phenyl 
imidazolidinyl ) phenyl 
2 -imiidazolidinyl-sul f onyl) phenyl 
2 -pyrrol idinyl ) phenyl 

2 -piper idinyl ) phenyl 
amidinyl -methyl ) phenyl 
2 -imidazolidinyl -methyl ) phenyl 
N- (2 -amino imidazolyl) -methyl) phenyl 
Limethylaminoimidazol-l-yl 

3 -aminophenyl ) 
3 T-pyrrol idinylcarbony 1 ) 
rlycinoyl 

imidazol-l-ylacetyl) 
N-pyrrol idinyl -methyl ) phenyl 
N-piper idinyl -methyl ) phenyl 
N-morpholino-methyl ) phenyl 
N,N • -methylmorpholinium-methyl). phenyl 
N-pyridinium-me thyl ) phenyl 
N-4- (N, N * -dime thylamino) -pyridiniijm- 

methyl ) phenyl 
N-azatcinyl -methyl) phenyl 
N-azetidinyl -methyl ) phenyl 
N-piperazinyl -methyl ) phenyl 
N, N • -BOC-piperazinyl -methyl ) phenyl 
N- imidazolyl -methyl ) phenyl 
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213 

214 
215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 
238 
239 
240 
241 
242 
243 
244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 



2 -F-pheny 1 
2~F-phenyl 
2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2 , 5-diF-phenyl 

2, 5-diF-phenyl 

2, 5-diF-phenyl 

2 , 5-diF-phenyl 

2 , 5-diF-phenyl 

2 , 5-diF-phenyl 



2,5-diF- 
2,5-diF- 
2,5-diF- 
2,5-diF- 
2,5-diF- 
2, 5-diF- 
2, 5-diF- 
2,5-diF- 



-phenyl 
-phenyl 
-phenyl 
■phenyl 
-phenyl 
■phenyl 
•phenyl 
phenyl 



2,5 
2,5 
2/5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5- 
2,5. 
2,5- 
2,5- 



diF 
-diF 
-diF 
-diF 
-diF 
-diF 
■diF 
■diF 
•diF- 
diF- 
diF- 
diF- 
diF- 
diF- 
diP- 



-phenyl 
-phenyl 
-phenyl 
-phenyl 
-phenyl 
-phenyl 
-phenyl 
■phenyl 
-phenyl 
-phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



2 - (N-methoxy-N-methylamino-methyl ) phenyl 
2 - ( N-pyridonyl -methyl ) phenyl 
2- (N- (N* .N' -dimethylhydrazinyl- 
methyl ) phenyl 
2 - ( amidinyl ) phenyl 
2 - (N-guanidinyl ) phenyl 
2 - ( imidazolyl ) phenyl 
2 -( imidazolidinyl ) phenyl 
2 - ( 2 -imidazolidinyl -sul f onyl ) phenyl 
2 - ( 2 -pyrrol idinyl ) phenyl 
2 - { 2 -piperidinyl ) phenyl 
2 - ( amidinyl -methyl ) phenyl 
2 - ( 2 -imidazol idinyl -methyl ) phenyl 
2- (N- (2 -amino imidazolyl) -methyl) phenyl 
2-dimethylaminoimidazol-l-yl 
2 - ( 3 -aminophenyl ) 
2 - ( 3 -pyrrolidinylcarbonyl ) 
2-glycinoyl 

2- (imidazol-l-ylacetyl) 
2 - (N-pyrrolidinyl -methyl ) phenyl 
2 - ( N-piper idinyl -methyl ) phenyl 
2- (N-morpholino-methyl ) phenyl 

2- (N,N' -methylmorpholinium-methyl) phenyl 
2 - (N-pyridinitim-methyl ) phenyl 

2- (N-4- (N,N' -dimethylamino) -pyridinium- 
methyDphenyl 

2- (N-azatanyl-methyl) phenyl 

2- (N-azetidinyl -methyl ) phenyl 

2- (N-piperazinyl-methyl) phenyl 

2- (N,N' -BOC-piperazinyl -methyl ) phenyl 

2- (N- imidazolyl -methyl) phenyl 

2 - (N-methoxy-N-methylamino-methyl ) phenyl 

2 - (N-pyridonyl -methyl ) phenyl 

2- (N- (N • , N • -dime thy Ihydrazinyl - 
methyl) phenyl 

2 - ( amidinyl ) phenyl 

2 - (N-guanidinyl ) phenyl 

2 - ( imidazolyl ) phenyl 

2 - ( imidazolidinyl ) phenyl 

2 - ( 2 - imidazol idinyl - sul f ony 1 ) phenyl 

2 - ( 2 -pyrrol idinyl ) phenyl 

2 - ( 2 -piperidinyl ) phenyl 

2 - ( amidinyl -me thy 1 ) phenyl 

2- (2 -imidazolidinyl -methyl) phenyl 

2 - (N- ( 2 -amino imidazolyl ) -methyl ) phenyl 

2 -dime thylamino imidaz ol - 1 -y 1 

2 - ( 3 -aminophenyl ) 

2 - ( 3 -pyrrolidinylcarbonyl ) 

2-glycinoyl 

2- (imidazol-l-ylacetyl) 
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XH3 




CH3 





"CH3 




"CH3 






EX # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 



A 

phenyl 

phenyl 

phenyl 

phenyl . 

phenyl 

phenyl 

phenyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2- pyridyl 

3- pyridyl 
3 -pyridyl 
3-pyridyl 
3-pyridyl 



10 



15 



20 



25 



2 - ( aminosul f ony 1 ) phenyl 

2- (methylaminosulf onyl ) phenyl 

1 - pyrrplidinocarbonyl 

2- (methylsulfonyl) phenyl 
4 -morphol ino 

2 - ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 

4 -morpholinocarbonyl 

2 - ( aminosul f ony 1 ) phenyl 

2 - (methylaminosulf onyl ) phenyl 

1 -pyrr o 1 idinocarbony 1 

2- (methylsulfonyl) phenyl 
4-mprpholino 

2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 ^ ( aminosul f onyl ) phenyl 

2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbonyl 

2- (methylsulfonyl) phenyl 
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19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
66 
67 
68 
69 
70 

71 
72 



WO 98/57937 

3 -pyr idyl 
3-pyridyl 
3-pyridyl 
2-pyriinidyl 
2-pyriinidyl 
2 -pyrimidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
2-pyriinidyl 
5-pyrimidyl 
5-pyrimidyl 
S-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
2 -CI -phenyl 
2-Gl-phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-P-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2 -F-pheny 1 
2 -F-phenyl 
2-F-phenyl 
2 , 5-diP-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 

phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 

phenyl 
phenyl 



PCT/US98/12681 

4 -morpho 1 ino 

2 - < 1 ' -CF3 •tetrazol-2-yl ) phenyl 

4 -morpholinocarbonyl 

2 -( aminosulfonyl ) phenyl , . 

2 - (methylaminosulf onyl ) phenyl 

1 - pyrro 1 i dinocarbony 1 

2 - ( me thy Isul f onyl ) phenyl" 
4-morpholino 

2 - { 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
4 -morpholinocarbonyl 
2 - ( aminosul f onyl ) phenyl 

2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 

2 - (methylsulf onyl ) phenyl 
4-morpholino 

2 - (1 ' -CF3-tetrazol-2-yl) phenyl 

4 -morphol inocarbonyl 

2 - { aminosul f onyl ) phenyl 

2 - (methylaminosul f ony 1 ) phenyl 

1 - pyrrolidinocarbonyl 

2 - {methylsulf onyl ) phenyl 
4-morpholino 

2 - { 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morpho 1 inocarbonyl 
2 - ( aminosul f onyl ) phenyl 

2- (methylaminosulfonyl ) phenyl 

1 - pyrrol idinocarbonyl 

2- (methylsulf onyl ) phenyl 
4-morpholino 

2 -{ 1 ' -CF3 -tetrazol -2 -yl ) phenyl 

4 -morphol inocarbonyl 

2 - ( aminosul f ony 1 ) phenyl 

2 - (methylaminosulfonyl ) phenyl 

1 - pyrrolidinocarbonyl 

2 - (methylsulf onyl ) phenyl 
4 -morpholino 

2 - { 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

4 -morpholinocarbonyl 

2- (N-pyrrolidinyl -methyl) phenyl 

2 - ( N-piper idinyl -methyl ) phenyl 

2 - (N-morpholino-mdthyl ) phenyl 

2 - (N, N • -methylmorpholinium-methyl ) phenyl 

2- (N-pyridinium-methyl) phenyl 

2- (N-4- (N, N • -dimethylamino) -pyridinium- 

methyl ) phenyl 
2- (N-azatanyl -methyl) phenyl 
2 - (N-azetidinyl -methyl ) phenyl 
2 - (N-piperazinyl -methyl ) phenyl 
2- (N,N* -BOC-piperazinyl-methyl)phenyl 
2- (N-imidazolyl -methyl ) phenyl 
2 - (N-methoxy-N-methylamino-methyl ) phenyl 
2 - (N-pyridonyl -methyl ) phenyl 
2- (N- (N • , N • -dimethylhydrazinyl- 

methy 1 ) phenyl 
2 - ( amidinyl ) phenyl 
2 - (N-guanidinyl ) phenyl 
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10 



15 



20 



25 
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73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

121 
122 
123 
124 
125 



phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2 -pyr idyl 

2-pyridyl 

2 -pyr idyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2 -pyr idyl 

2- pyridyl 

3- pyridyl 
3 -pyr idyl 
3 -pyr idyl 

3 -pyridyl 
3 -pyridyl 
3 -pyridyl 

3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 



2 -( imidazolyl ) phenyl 

2 - ( imidazolidiny 1 ) phenyl 

2 - (2-imidazoridinyl-sulfonyl) phenyl 

2- (2-pyrrolidinyl) phenyl 

2 - ( 2 -piper idinyl ) phenyl . - . 

2 ^ ( amidiny 1 -methyl ) phenyl 

2- (2-imidazolidinyl-methyl ) phenyl 

2- (N- (2 -amino imidazolyl) -lue thy 1) phenyl 

2 -dimethylaminoimidazpl - i -yl 

2 - ( 3 -aminophenyl ) 

2 - { 3 -pyrrol idinylcarbonyl ) 

2-glycinoyl 

2- (imidazol-l-ylacetyl) 

2- (N-pyrrolidinyl -methyl ) phenyl 

2- (N-piperidinyl-methyl ) phenyl 

2 - ( N-morpho 1 ino -me thy 1 ) phenyl 

2 - (N, N • -methylmorpholinium-methyl ) phenyl 

2 - ( N-pyr idinium-me thy 1 ) phenyl 

2- (N-4- (N,N' -dimethylamino) -pyridiniijun- 

me thy 1 ) phenyl 
2- (N-azatanyl-methyl ) phenyl 
2- (N-azetidinyl-methyl) phenyl 
2- (N-piperazinyl -methyl) phenyl 
2- (N, N • -BOC-piperazinyl -methyl ) phenyl 
2- (N- imidazolyl -methyl ) phenyl 
2- (N-methoxy-N-methylamino-methyl) phenyl 
2 - (N-pyridonyl -methyl ) phenyl 
2- (N- (N • , N • -dime thy Ihydrazinyl- 

methy 1 ) phenyl 
2 - ( amidinyl ) phenyl 
2 - (N-guanidiny 1 ) phenyl 
2- ( imidazolyl ) phenyl 
2 - ( imidazolidinyl ) phenyl 
2 - ( 2 - imidaz ol idinyl - sul f ony 1 ) phenyl 
2 - (2 -pyrrol idinyl ) phenyl 
2 - ( 2 -piper idinyl ) phenyl 
2- (amidinyl -methyl ) phenyl 
2- {2-imidazolidinyl-methyl ) phenyl 
2- (N- (2 -amino imidazolyl) rniethyl) phenyl 
2 -dimethylaminoimidazol-r 1-yl 
2 -{ 3 - aminophenyl ) 
2 - ( 3 -pyrrolidinylcarbonyl ) 
2-glycinoyl 

2- (imidazol-l-ylacetyl) 

2 - (N-pyrrolidinyl -methyl ) phenyl 

2 - { N-piper idinyl -methyl ) phenyl 

2 - ( N-morphol ino-methyl ) phenyl 

2- (N, N * -methylmorphol inixjm-me thy 1) phenyl 

2- (N-pyridini\jm-methyl) phenyl 

2- (N-4- (N, N' -dimethylamino) -pyridiniiun- 

methyl ) phenyl 
2 - ( N-aza tanyl -methyl ) phenyl 
2- (N-azetidinyl-methyl) phenyl 
2 - (N-piperazinyl -methyl ) phenyl 
2- (N, N ' -BOC-piperazinyl -methyl ) phenyl 
2 - ( N- imidazolyl -methyl ) phenyl 
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126 3-pyridyl 

127 3-pyridyl 

128 3-pyridyl 

129 3-pyridyl 

130 3-pyridyl 

131 3-pyridyl 

132 3-pyridyl 

133 3-pyridyl 

134 3-pyridyl 

135 3-pyridyl 
13 6 3 -pyridyl 

137 3-pyridyl 

138 3-pyridyl 

139 3 -pyridyl 

140 3-pyridyl 

141 3-pyridyl 

142 3-pyridyl 

143 3-pyridyl 

144 2-pyriinidyl 

145 2-pyrimidyl 

146 2-pyrimidyl 

147 2-pyriinidyl 

148 2-pyriinidyl 

149 2-pyrimidyl 

150 2-pyrimidyl 

151 2^pyrimidyl 

152 2-pyrimidyl 

153 2-pyrimidyl 

154 2-pyrimidyl 

155 2-pyrimidyl 

156 2-pyrimidyl 

157 2-pyrimidyl 

158 2 -pyr imidyl 

159 2-pyrimidyl 

160 -2-pyrimidyl 

161 2-pyrimidyl 

162 2-pyrimidyl 

163 2-pyrimidyl 

164 2 -pyr imidyl 

165 2-pyrimidyl 

166 2-pyrimidyl 

167 2 -pyr imidy 1 

168 2-pyrimidyl 

169 2-pyrimidyl 

170 2-pyrimidyl 

171 2-pyrimidyl 

172 2-pyrimidyl 

173 2-Cl-phenyl 

174 2-Cl-phenyl 

175 2-Cl-phenyl 

176 2-Cl-phenyl 

177 2-Cl-phenyl 

178 2-Cl-phenyl 



2- (N-methoxy-N-methylamino-methyl ) phenyl 
2- (N-pyridonyl -methyl ) phenyl 
2- (N- (N' -dimethylhydrazinyl- 
methyDphenyl 
2 -( ami dinyl ) phenyl * 
2 - (N-guanidinyl ) phenyl 
, 2- (imidazolyl) phenyl 
2 - ( imidazolidinyl ) phenyl 
2 - ( 2 -imidazolidinyl - sul f onyl ) phenyl 
2 - ( 2 -pyrrolidinyl ) phenyl 
2 - ( 2 -piper idinyl ) phenyl 
2 - ( amidinyl-me thyl ) phenyl 
2- (2 -imidazolidinyl -methyl ) phenyl 
2- (N- (2 -amino imidazolyl) -methyl) phenyl 
2 -dime thylaminoimidazol - 1 -yl 
2 - ( 3 -aminophenyl ) 
2- ( 3-pyrrolidinylcarbonyl ) 
2-glycinoyl 

2- (imidazol-l-ylacetyl) 

2- (N-pyrrolidinyl -methyl ) phenyl 

2- (N-piperidinyl-methyl) phenyl 

2- (N-morpholino-methyl ) phenyl 

2 - (N, N • -methylmorpholinium-methyl ) phenyl 

2 - (N-pyridini\am-methyl ) phenyl 

Z- (N-4- {N,N' -dimethylamino) -pyridinixim- 

methyl) phenyl 
2- {N-azatanyl -methyl ) phenyl 
2- (N-azetidinyl -methyl) phenyl 
2 - (N-piperazinyl -methyl ) phenyl 
2- (N, N • -BCX:-piperazinyl -methyl ) phenyl 
2- (N-imidazolyl-methyl) phenyl 

2- (N-methoxy-N-methylamino-methyl) phenyl 
2 - (N-pyridonyl -methyl ) phenyl 
2- (N- (N* ,N* -dimethylhydrazinyl- 

methyl ) phenyl 
2 - (amidinyl ) phenyl 
2 - (N-guanidinyl ) phenyl * 
2- { imidazolyl ) phenyl 
2 - { imidazol idinyl ) phenyl 
2 - ( 2 - imidazol idinyl - siil f onyl ) phenyl 
2 - ( 2 -pyrrolidinyl ) phenyl 
2 - ( 2 -piper idinyl ) phenyl 
' 2 - { amidinyl -methyl ) phenyl 
2- ( 2 -imidazolidinyl-methyl) phenyl 
2- (N- (2 -amino imidazolyl) -methyl) phenyl 
2 -dime thylaminoimidazol - 1 -yl 
2 - { 3 -aittinophenyl ) 
2 - ( 3 -pyrrol idinyl carbonyl ) 
2-glycinoyl 

2- ( imidazol -1-ylacetyl) 

2- (N-pyrrolidinyl-methyl) phenyl 

2 - (N-piperidinyl -methyl ) phenyl 

2- (N-morpholino-methyl ) phenyl 

2- (N, N • -methylmorpholinium-methyl) phenyl 

2 - (N-pyridinium-methyl ) phenyl 

2- (N-4- (N, N ' -dimethylamino) -pyridinium- 
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25 
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2. 


- CI -phenyl 


180 


2 


-CI -phenyl 


181 


2 


-CI -phenyl 


182 


2 


-Cl -phenyl 


183 


2 


-CI -phenyl 


184 


2 


-Cl -phenyl 


185 


2 


-Cl-phenyl 


186 


2 


-Cl -phenyl 


187 


2 


-Cl-phenyl 


188 


2 


-Cl-phenyl 


189 


2 


-Cl-phenyl 


190 


2 


-Cl-phenyl 


191 


2 


-Cl-phenyl 


192 


2 


-Cl -phenyl 


193 


2 


-Cl-phenyl 


194 


2 


-Cl-phenyl 


195 


2 


-Cl-phenyl 


196 


2 


-Cl-phenyl 


197 


2 


-Cl-phenyl 


198 


2 


-Cl-phenyl 


199 


2 


-Cl-phenyl 


200 


2 


-Cl-phenyl 


201 


2 


-Cl-phenyl 


202 


2 


-F -phenyl 


203 


2 


-F -phenyl 


204 


2 


-F -phenyl 


205 


2 


-F -phenyl 


206 


2 


-F -phenyl 


207 


2 


-F-phenyl 


o n n 

208 


2- 


-F-phenyl 


209 


2- 


-F-phenyl 


210 


2- 


-F-phenyl 


211 


2 


-F-phenyl 


212 


2- 


-F-phenyl 


213 


2- 


-F-phenyl 


214 


2- 


-F-phenyl 


215 


2- 


-F-phenyl 


216 


2- 


-F-phenyl 


217 


2- 


-F-phenyl 


218 


2- 


-F-phenyl 


219 


2r 


-F-phenyl 


220 


2- 


-F-phenyl 


221 


2- 


-F-phenyl 


222 


2- 


-F-phenyl 


223 


2- 


-F-phenyl 


224 


2- 


-F-phenyl 


225 


2- 


-F-phenyl 


226 


2- 


-F-phenyl 


227 


2- 


-F-phenyl 


228 


2- 


-F-phenyl 


229 


2- 


-F-phenyl 


230 


2- 


-F-phenyl 



methyl ) phenyl 
2 - (N-azatanyl -methyl ) phenyl 
2 - (N-azetidinyl-me thyl ) phenyl 
2- (N-piperazinyl -methyl) phenyl 
2- (N, N • -BOC-piperazinyi^methyl ) phenyl 
2- ( N-imidazolyl -me thyl ) phenyl 
2- (N-methoxy-N-methylaminor-methyl) phenyl 
2 - {K 'pyridonyl -methyl ) phenyl 
2- (N- (N • , N • -dimethylhydrazinyl^ 

methyl ) phenyl 
2 - ( amidinyl ) phenyl 
2 - (N-guanidinyl ) phenyl 
2 - ( imidazolyl ) phenyl 
2 - ( imidazolidinyl ) phenyl 
2- (2-imidazolidinyl-sulfonyl) phenyl 
2 - ( 2 -pyrrolidinyl ) phenyl 
2 - ( 2 -piper idinyl ) phenyl 
2 -( amidinyl -me thy 1 ) phenyl 
2- (2 -imidazolidinyl -methyl) phenyl 
2- (N- (2 -amino imidazolyl) -methyl) phenyl 
2 -dimethylaminoimidazol-l-yl 
2 - ( 3 -amihophenyl ) 
2 - { 3 -pyrrolidinylcarbonyl ) 
2-glycinoyl 

2- (imidazol-l-ylacetyl) 

2 - ( N-pyrrolidinyl -methyl ) phenyl 

2- (N-piper idinyl -methyl ) phenyl 

2- (N-morpholino-me thyl) phenyl 

2- (N, N • -methylmorpholinium-methyl ) phenyl 

2 - (N-pyridinium-methyl ) phenyl 

2- {N-4- (N, N' -dimethylamino) -rpyridinivim- 

methyl ) phenyl 
2 - (N-azatanyl-methyl ) phenyl 
2- (N-azetidinyl -methyl) phenyl 
2- (N-piperazinyl-methyl) phenyl 
2 - (N, N • -BOC-piperazinyl -methyl ) phenyl 
2- (N-imidazolyl-methyl) phenyl 
2 - (N-methoxy-N-raethylamino-methyl ) phenyl 
2- (N-pyridonyl -methyl) phenyl 
2- (N- (N • , N • -dime thy Ihydrazinyl- 

methyl) phenyl 
2 - ( amidinyl ) phenyl 
2 - (N-guanidiny 1 ) phenyl 
2 -( imidazolyl ) phenyl 
2 - ( imidazolidinyl ) phenyl 
2- (2-imidazolidinyl-sulfonyl) phenyl 
2 - ( 2 -pyrrol idinyl ) phenyl 
2 - ( 2 -piper idinyl ) phenyl 
2 - { amidinyl -methyl ) phenyl 
2- { 2 -imidazolidinyl-methyl) phenyl 
2- (N- (2 -amino imidazolyl) -methyl ) phenyl 
2 -dimethylamino imidazol - 1 -yl 
2 - ( 3 -aminopheny 1 ) 
2- (3 -pyrrolidinylcarbonyl) 
2-glycinoyl 

2- ( imidazol -1-y lace tyl) 
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10 



15 



231 
232 
233 
234 
235 
236 

237 
238 
239 
240 
241 
242 
243 
244 



245 
246 
247 

20 248 
249 
250 
251 
252 

25 253 
254 
255 
256 
257 

30 258 
259 



2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF~phenyl 
2 , 5-diF-phenyl 



2,5-diF- 
2,5-diF- 
2,5-diF- 
2,5-diF- 
2,5~diF- 
2.5-diF- 
2 , 5-diF- 
2,5-diF- 



2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5 
2,5- 
2,5- 
2,5- 
2,5- 
2,5- 



-dlF 
-dip 
-diF 
-diF 
•diF 
-diF 
•dip 
•diF 
diF 
diF- 
diF- 
diF- 
diF- 
diF- 
diF- 



-phenyl 
-phenyl 
-phenyl 
■phenyl 
•phenyl 
■phenyl 
■phenyl 
phenyl 

-phenyl 
-phenyl 
-phenyl 
■phenyl 
-phenyl 
•phenyl 
-phenyl 
phenyl 
•phenyl 
•phenyl 
•phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



2- (N-pyrrolidinyl-methyl) phenyl 

2- (N-piperidinyl -methyl) phenyl 

2 - (N-morpholino -methyl ) phenyl 

2- (Nf , N ' -me thy Imorpholinium -methyl ) phenyl 

2- (N-pyridinium-methyi) phenyl 

2- (N-4- (N,N* -dime thy lamino) -pyridinium- 

methyl ) phenyl 
2- (I^j- azatanyl -methyl; phenyl 
2- (N-azetidinyl -methyl ) phenyl 
2- (N-piperazinyl-methyl) phenyl 
2- (N,N' -BOC-piperazinyl -methyl) phenyl 
2- (N-imidazolyl-methyl) phenyl 
2 - (N-methoxy-N-methylamino-methyl ) phenyl 
2 - ( N-pyr idonyl -methyl ) phenyl 
2- (N- (N ' , N • -dimethylhydrazinyl- 

methyl ) phenyl 
2 - ( amidinyl ) phenyl 
2- (N-guanidinyl ) phenyl 
2 - { imidazolyl ) phenyl 
2 - ( imidazolidinyl ) phenyl 
2 - ( 2 -imidazol idiny 1 - sul f onyl ) phenyl 
2 - ( 2 -pyrrolidinyl ) phenyl 
2 - ( 2 -piperidinyl ) phenyl 
2- ( amidinyl -methyl ) phenyl 
2 - ( 2 -imidazolidinyl -methyl ).phenyl 
2 - (N- ( 2 -amino imidazolyl ) -methyl ) phenyl 
2 - dime thy 1 amino imida z o 1 - 1 -yl 
2 - { 3 -aminophenyl ) 
2 - ( 3 -pyrrolidinylcarbonyl ) 
2-glycinoyl 

2 - (iitiidazol-l-ylacetyl) 
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Table 4 




^CH3 
ai R^^=CH3 

as R^^=SCH3 

34 R^^=SOCH3 

35 Ri»=S02CH3 

36 R^^=CI 

37 R^«=Br 

38 R^®=C02CH3 

39 ri^=ch2Cx:h3 




di R^^=:CH3 
d2 R^^=CF3 
d3 R^^=SCI-b 
d4 R^»=SOCH3 
ds Ri«=:S02CH3 
dg R^^CI 
d7 R^^Br 
de R^®=COfeCH3 
dg R^^=CH^CH3 




bi R^^=CH3 
b2 R^®=CF3 
b3 R^«=SCH3 
b4 R^^=SOCH3 
bs R^»=S02CH3 
be R^^CI 
b7 R^^=Br 
be R^^=C02CH3 

bg R^^=CH2PCH3 




CH3 



ei R^^=CH3 

62 R^®=CF3 

63 R^«=SCI^ 

64 R^«=SOCH3 
05 R^^sSOapHs 
ee R^®==CI 

87 R^^Br 

68 R^*=CO^CH3 

eg R^®=CH^H3 




.B 



^CH3 

Ci R^^=CH3 
C2 R^®=CF3 
C3 R^«=SCH3 
C4 R^^=SOCH3 
C5 R^*=S02CH3 
Ce R^^=CI 
C7 Ri^=Br ^ 

C8 R^^=C02CH3 
Cg Ria=CH20CH3 




CH3 



fl R^^=CH3 
(2 R^®=CF3 
f3 R^^=SCH3 

U R^^=SOCH3 
fg Ria=iS02CH3 
fe R^«=CI 
I7 R^«=Br 

fe R^®=C02CH3 
fg R^«=CH20CH3 



B^ri> A 

1 . phenyl 

2 phenyl 

3 phenyl 

4 phenyl 

5 2-F-phenyl 

6 2-F-phenyl 

7 2-F-phenyl 

8 2-F-phenyl 



10 



2 - { (Me ) 2N-inethyl ) phenyl 
2- ( (Me )NH-inethyl) phenyl 
2 - {H2N-methyl ) phenyl 
2 -HOCH2 -phenyl 
2- { (Me) 2N-methyl) phenyl 
2- ( (Me )NH-methyl) phenyl 
2 - ( H2N-ine thyl ) phenyl 
2 -HOCH2 -phenyl 
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10 



15 



20 



25 



30 



35 



40 



45 



9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38. 

39 
40 
41 
42 

43 
44 
45 
46 

47 
48 
49 
50 

51 
52 



phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2- (Me) 2N-phenyl 

2-{Me)2N-phenyl 

2 - ( Me ) 2N-pheny 1 

2- {Me)2N-phenyl 

2- (Me) 2N-phenyl 

phenyl 

phenyl 

phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 
phenyl 
phenyl 
phenyl 

2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

2-CH30-phenyl 
2-CH30-phenyl 
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2 -methylimidazol-l -yl 

2-ethyliinidazol-l-yl 

2- ( (Me)2N-methyl) imidazol-l-yl 

2 -CH3 SO2 - imidazol - 1 -y 1 

2 -CH3OCH2 ~ imxdazo 1-1 -y l 

2 -methylimidazol-l -yl 

2-ethyliinidazol-l-yi 

2- ( (Me) 2N-methyl) imidazol-l-yl 

2-CH3S02-imidazol-l-yl 

2 -CH3OCH2 - imidazol - 1 -yl 

2-methylimidazol-l-yl 

2-ethylimidazol-l-yi 

2- { (Me) 2N-methyl ) imidazol -1-yi 

2 -CH3 SO2 - imidazol - 1 -yl 

2 -CH3 OC5I2 - imidazo 1 - 1 -y l 

2-methylimidazol-l-yl 

2 -ethyl imidazol - 1 -yl 

2 - { (Me ) 2N-methyl ) imidazol - 1 -y l 

2-CH3S02-imidazol-l-yl 

2 -CH3OCH2 - imidazol -1 -yl 

N-me t hy 1 imi da z o 1 - 2 - y 1 

4 -me thy limidazo 1 - 5 -y 1 

5 -CF3 -pyrazol - 1 -y 1 
N-methyliinidazol-2 -yl 

4- methylimida2ol-5-yl 

5- CF3-pyrazol-l-yl 
guanidino 

2-thiazolin-2-ylamine 

N-methyl-2-imidazolin-2-yl 

N-methyl-1,4,5,6- 

tetrahydropyrimid-2-yl 
N-methyliinidazol-2-yl thiol 
t-butoxycarbonylamine 
(N-pyrrolidino) f ormylimino 
(N-pyrrolidino) f ormyl-N- 
methanesulf amoyl ) imino 
guanidino 

2 - thiazol in - 2 -ylamine 

N-me thyl - 2 - imidazol in-2 -yl 
N-methyl -1 , 4,5,6- 

tetrahydropyrimid-2 -yl 
N-methylimidazol -2 -yl thio 
t-butoxycarbonylamine 
(N-pyrrolidino ) f ormylimino 
(N-pyrrolidino) formyl-N- 

methanesulf amoyl) imino 
(N-pyrrolidino) f ormylimino 
(N-pyrrolidino) formyl-N- 
(methanesulf amoyl ) imino 
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Table 5 




XH3 




B 




CH3 




XH3 





^ H3C 



XH3 




"CH3 



CH3 




10 



15 



20 



25 



Ex# 


A 


B 


1 


phenyl 


2 - ( (Me ) 2N-methyl ) phenyl 


2 


phenyl 


2 - ( (Me ) NH-me thyl ) phenyl 


3 


phenyl 


2 -( H2N-inethyl ) phenyl 


4 


phenyl 


2 -HOCH2 -phenyl 


5 


2-F-phenyl 


2- ( (Me) 2N-methyl ) phenyl 


6 


2-F-phenyl 


2- ( (Me) NH-methyl ) phenyl 


7 


2-F-phenyl 


2- (H2N-inethyl ) phenyl 


8 


2-F-phenyl 


2 -HCX:H2 -phenyl 


9 


phenyl 


2 -methylimidazol -1 -yl 


10 


phenyl 


2 -ethyl imidazol - 1 -y 1 


11 


phenyl 


2 - ( (Me ) 2N-methyl ) imidazol 


12 


phenyl 


2-CH3S02-iinidazol-l-yl 


13 


phenyl 


2 -CH3OCH2 - imidazol - 1 -y 1 


14 


2 -F-phenyl 


2 -me thy 1 imida z 0 1 - 1 -y 1 


15 


2-F-phenyl 


2-ethylimidazol-l-yl 


16 


2-F-phenyl 


2 - ( (Me ) 2N-methyl ) imidazol 


17 


2-F-phenyl 


2 -CH3 SO2 - imida z 0 1 - 1 -y 1 
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2-F-phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2 -CI -phenyl 

2-Cl-phenyl 

2- (Me) 2N-phenyl 

2- (Me) 2N-phenyl 

2 - (Me ) 2N-phenyl 

2- (Me) 2N-phenyl 

2 - ( Me ) 2N-pheny 1 

phenyl 

phenyl 

phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 
phenyl 
phenyl 
phenyl 

2-F-phenyl 
2 -F-phenyl 
2-F-phenyl 
2-F-phenyl 

2-F-phenyl 
2 -F-phenyl 
2-F-phenyl 
2-F-phenyl 

2-CH30-phenyl 
2-CH30-phenyl 



2 -CH3OCH2 - imidazol -1-yl 

2 -methyl imidazol -r 1 -yl 

2-ethyliinida2ol-l-yl 

2- ( (Me) 2N-methyl) imidazol -1-yl 

2 -CH3 SO2 - imidazo 1 - 1 -y 1 

2 -CH3OCH2 - imidazol - 1-yl 

2 -me thy 1 imidazo 1 - 1 -y 1 

2 -ethyl imidazol - 1 -yl 

2- ( (Me) 2N-methyl) imidazol-l-yl 

2 -CH3 SO2 - imidazol - 1 -y 1 

2 -CH3OCH2 - imidazo 1 - 1 -y 1 

lsr-methylimidazol-2 -yl 

4- methylimidazol-5-yl 

5- CF3-pyrazol-l-yl 
N-methylimidazol -2 -yl 
4 -me thy 1 imi daz o 1 - 5 -y 1 
5-CF3-pyrazol-l-yl 
guanidino 

2-thiazolin-2 -y lamine 
N-me thyl -2 - imidazol in-2 -yl 
N-methyl-1, 4, 5, 6- 

tetrahydropyr imid-2 -yl 
N-me thy 1 imidaz ol - 2 -yl thiol 
t-butoxycarbonylamine 
(N-pyrrolidino) formylimino 
(N-pyrrolidino) formyl-N- 

methcuiesulf amoyl ) imino 
guanidino 

2 - thiazolin-2 -ylamine 
N-methyl-2-imidazolin--2-yl 
N-methyl-1, 4,5,6- 

tetrahydropyrimid-2-yl 
N-methylimida2ol-2 -ylthio 
t -butoxycar bony lamine 
(N-pyrrolidino) formylimino 
(N-pyrrolidino) formyl -N- 

methanesulf amoyl) imino 
(N-pyrrolidino) formylimino 
(N-pyrrolidino) formyl-N- 

(methanesulf amoyl) imino 
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Table 6 



HN, 




Ci R^=OCH3 

C2R'*=C02CH3 

C3 R^= CH2OCH3 
C4 R^=CH3 
C5 R^szCFa 
C6R^=CI 
C7 R*=F 



da R*=C02CH3 
da R*= CH2OCH3 
d4 R*=CH3 
ds Fy»=CF3 
d6R*=CI 
d7 R*=F 



ei R*=pCH3 

02 R*=C02CH3 

63 R'*= CH2OCH3 

:e4R*=CH3 

eg R*=CF3 

66 R*=CI 

67 R*=F 




fi R*=OCH3 

f2 R'*=C02CH3 

fa R*= CH2OCH3 
f4R'*=CH3 

fg R*=CF3 

fe R*=CI 
h R*=F 




OCH3 

91 R^=OCH3 

92 R*«C02CH3 
g3R'»=CH20GHb 
94 R*=CH3 
ggR^^^CFa 

96 R*=CI 
97R*=F 




OCHa 



hiR''=OCH3 
h2 R*=C02CH3 
ha R'»= CH2OCH3 
h4 R'*=CH3 
h5R*=CF3 
he R'*=CI 
h7 R'*=F 




OCH3 



il R^=OCH3 
l2R*=C02CH3 

13 R'*= CHaCXJHa 

14 R*=CH3 
i5R*=CF3 
i6R*=CI 
i7R*=F 



OCH3 



ji R'»=OCH3 
i2R'*=C02CH3 
is R'*= CH2OCH3 
k R^=CH3 
is R'*=CF3 
je R'*=CI 
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SlJL 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 



phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

2 -pyr idyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2- 'Pyridyl 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
2-pyrimidyl 
2-pyriinidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2 -CI -phenyl 
2-Cl-phenyl 
2-F-phenyl 
2-F-phei:;yl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 
2 , 5-diF-phenyl 



2 - ( aminosul f onyl ) phenyl 

2 - (methyiaminosuif onyl ) phenyl 

1- pyrrolidinocarbonyl 

2- (methylsulfonyl) phenyl 
4 -morphol ino 

2- { 1 ' -CF3 -tetrazol-2-yl ) phenyl 

4 -morphol inocarbony 1 

2 - ( aminosul f onyl ) phenyl 

2 - (methylaminosulf onyl ) phenyl 

1 - pyrrolidinocarbonyl 

2- (methylsulfonyl ) phenyl 
4 -morphol ino 

2- ( 1 ' -CF3 -tetrazol-2-yl ) phenyl 

4 -moirpholinocarbony 1 

2 - ( aminosulf onyl ) phenyl 

2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbonyl 

2 - (methylsulfonyl ) phenyl 
4 -moirphol ino 

2- ,(l ' -CF3 - tetra2ol-2-yl ) phenyl 
4 -morphol inocarbony 1 

2 - ( aminosul f onyl ) phenyl 

2- (methylaminosulfonyl) phenyl 

1 -pyrrolidinocarbonyl 

2 - (methylsulfonyl ) phenyl 
4 -morphol ino 

2 - (1 ' -CF3 -tetrazol-2 -yl ) phenyl 
4 -morphol inocarbony 1 

2 - ( aminosul f onyl ) phenyl 

2- (methylaminosulf onyl) phenyl 

1 -pyrrolidinocarbonyl 

2 - (methylsulfonyl ) phenyl 
4 -morphol ino 

2- (l'-CF3-tetra2ol-2-yl)phenyl 
4 -morphol inocarbonyl 

2 - ( aminosulf onyl ) phenyl 

2 - (methylaminosulfonyl ) phenyl 

1- pyrrolidinocarbonyl 

2- (methylsulfonyl) phenyl 
4 -morphol ino 

2- (1' -CF3-tetrazol-2-yl)phenyl 

4 -morphol inocarbonyl 

2 - { aminosul f onyl ) phenyl 

2- (methylaminosulfonyl ) phenyl 

1 -pyr r o 1 idinocarbony 1 

2- (methylsulfonyl) phenyl 
4 -morphol ino 

2 - ( 1 ' -CF3 - t e trazol - 2 -yl ) phenyl 
4 -morphol inocarbonyl 

2 - ( aminosul f onyl ) phenyl 

2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 
2- (methylsulfonyl) phenyl 
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54 2 , 5-diF-phenyl 4-inorpholino 

55 2, 5-diF-phenyl 2- (1' -CF3-tet:razol-2-yl) phenyl 

56 2, 5-diF-phenyl 4-morpholinocarbonyl 
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Table 7 



HN, 




OCH3 

ci R^=OCH3 
C2 R'^^COaCHa 
C3 R*= CH2OCH3 
C4 R^=CH3 
C5 R^=CF3 
C6 R^=CI 
C7 R^=F 




62 R'*=C02CH3 
da R^= CH2OCH3 
d4 R^=CH3 
ds R^=CF3 
de R'^^CI 
67 R^=F 



62 R^=C02CH3 
83 R*= CH2OCH3 
e4R^=CH3 
65 R*=CF3 
ee R^=cr 
67 R''=F 



OCH3 
fi R'*=OCH3 

f2R*=C02CH3 
f3 R'*= CH2OCH3 
f4 R*=CH3 
fs R*=CF3 
fe R'*=CI 
f 7 R'*=F 





92 R*=C02CH3 

93 R*= CH2OCH3 

94 R*=CH3 

95 R*=CF3 

96 R*=CI 
g7R*=F 



... R^=OCH3 
hz R^=C02CH3 

h3R^=CH20CH3 
h4 R*=CH3 
hs R*=CF3 
he R^=CI 
h7R*=F 



OCH3 



11 R*=OCH3 

12 R*=C02CH3 

13 R*= CH2OCH3 

14 R*=CH3 

15 R*=CF3 
ie R'*=CI 
h R'»=F 



OCH3 



ji R'*=OCH3 
j2 R'*=C02CH3 
j3 R^= CH2OCH3 
U R'*=CH3 
js R*=CF3 
je fl*=Cl 

j7R*=F 
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M A, : : B 

1 phenyl 2 - ( ( Me ) 2N-nie thyl ) phenyl 

2 phenyl 2 ( ( Me ) NH-me thy 1 ) phenyl 
5 3 phenyl 2- (H2N--me thy 1) phenyl 

4 phenyl 2 -HOCH2 -phenyl 

5 2 -F-phenyl 2 - ( (Me ) 2N-inethyl ) phenyl 

6 2 -F -phenyl 2 - ( (Me ) NH-methyl ) phenyl 
7. 2-F-phenyl 2- (H2N-methyl) phenyl 

10 8 2-F-phenyl 2 -HOCH2 -phenyl 

9 phenyl 2-methylimidazol-l-yl 

10 phenyl 2-ethylimidazol-l-yl 

11 phenyl 2 - ( (Me ) 2N-inethyl ) imidazol-l-yl 

12 phenyl 2-CH3S02-imidazol-l-yl 
15 13 . phenyl 2-CH30CH2-imidazol-'l-yl 

14 2 -F -phenyl 2 -me thy limidazo 1-1 ^y 1 

15 2-F-phenyl 2-ethylimidazol-l-yl 

16 .2-F-phenyl 2^ ( (Me) 2N-inethyl ) imidazol-l-yl 
. 17 2-F-phenyl 2 -CH3SO2- imidazol-l-yl 

20 . 18 2-F-phenyl 2 -CH3OCH2- imidazol-l-yl 

19 2-Cl-phenyl 2-methylimidazol-l-yl 

20 2-Cl-phenyl , 2-ethylimidazol-l-yl 

21 2-Cl-phenyl 2- { (Me) 2N-methyl) imidazol-l-yl 

22 2-Cl-phenyl 2-CH3S02-imidazol-l-yl 
25 23 2-Cl-phenyl 2-CH30CH2-imidazol-l-yl 

24 2- (Me)2N-phenyl 2-methylimidazol-l-yl 

25 2- (Me) 2N-phenyl 2-ethylimidazol-l-yl 

26 2- (Me) 2N-phenyl 2- ( (Me) 2N-methyl ) imidazol-l-yl 

27 2- (Me) 2N-phenyl 2-CH3S02-imidazol-l-yl 
30 28 2-(Me)2N-phenyl 2 -CH3OCH2- imidazol-l-yl 

29 phenyl N-methylimidazoI-2-yl 

30 phenyl 4-methylimidazol-5-yl 

31 phenyl 5-CF3-pyrazol-l-yl 

32 2-F-phenyl N-methylimidazol-2-yl 
35 33 2-F-phenyl 4-methylimidazol-5-yl 

34- . 2-F-phenyl 5-CF3-pyrazol-l-yl 

35 phenyl guanidino 

36 phenyl 2-thiazolin-2-ylamine 

37 phenyl N-methyl-2-imidazolin-2-yl 
40 38 phenyl N-methyl-1, 4, 5, 6- 
tetrahydropyrimid-2 -yl 

39 phenyl N-methylimidazol-2-ylthiol 

40 phenyl t-butoxycarbonylamine 

41 phenyl (N-pyrroiidino) f ormylimino 
45 42 phenyl (N-pyrrolidino) f ormyl-N- 

methanesulf amoyl) imino 

43 2-F-phenyl guanidino 

44 2-F-phenyl 2-thiazolin-2-ylamine 

45 2-F-phenyl N-methyl-2-imidazolin-2-yl 
50 46 2-F-phenyl N-methyl-1, 4, 5. 6- 

te trahydrbpyr imid-2 -yl 

47 2-F-phenyl N-methylimidazol-2-ylthio 

48 2-F-phenyl t-butoxycarbonylamine 

49 2-F-phenyl (N-pyrrolidino) f ormylimino 
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51 
52 



2-CH30-phenyl 
2-CH30-phenyl 
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(N-pyrrolidino) formyl-N- 

methanesulf amoyl) iitiino 
(N-pyrrolidino) f ormylimino 
(N-tpyrrolidino) formyl-N- 
dnethanesulfamoyl) imino 
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The compounds of this invention are useful as 
anticoagulants for the treatment or prevention of 
thromboembolic disorders in mammals, ..The term "thromboembolic 
5 disorders" as used herein includes arterial" or. venous 

cardiovascular or cerebrovascular thromboembolic disorders, 
including, for example, unstable angina, first or recurrent 
myocardial infarction, ischemic sudden death, transient 
ischemic attack, stroke, atherosclerosis, venous thrombosis, 

10 deep vein thrombosis, thrombophlebitis, arterial embolism, 

coronary and cerebral arterial thrombosis, cerebral embolism, 
kidney embolisms, and pulmonary embolisms. The anticoagulant 
effect of compounds of the present invention is believed to be 
due to inhibition of factor Xa or thrombin. 

15 The effectiveness of compounds of the present .invention 

as inhibitors of factor Xa was determined using purified human 
factor Xa and synthetic substrate. The rate of factor Xa 
hydrolysis of chromogenic substrate S2222 (Kah± Pharmacia, 
Franklin, OH) was measured both in the absence and priesence of 

20 conpounds of the present invention. Hydrolysis of the 

substrate resulted in the release of pNA, which was monitored 
spectrophotometrically by measuring the increase in absorbance 
at 405 nM. A decrease in the rate of absorbcince change at 405 
run in the presence of inhibitor is indicative of enzyme 

25 inhibition. The results of this assay are expressed as 
inhibitory constant, Ki. 

Factor Xa determinations were made in 0.10 M sodium 
phosphate buffer, pH 7.5, containing 0.20 M NaCl, and 0.5 % 
PEG 8000. The Michaelis constant, I^, for substrate 

30 hydrolysis was determined at 25*'C using the method of 

Lineweaver and Burk. Values of Ki were determined by allowing 
0.2-0.5 nM human factor Xa (Enzyme Research Laboratories, 
South Bend, IN) to react with the substrate (0.20 mM-1 mM) in 
the presence of inhibitor. Reactions were allowed to go for 

35 30 minutes cuid the velocities (rate of absorbance change vs 
time) were measured in the time frame of 25-30 minutes. The 
following relationship was used to calculate Ki values: 

(Vo-Vs)/vs = I/(Ki (1 + S/Km)) 
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where : 

vo is the velocity of the control in the absence of 
inhibitor; 

vs is the velocity in the presence of inhibitor ; 
I is the concentration of inhibitor; - 

Ki is the dissociation constant of the enzyme : inhibitor 
con^lex; 

S is the concentration of sxibstrate; 
is the Michaelis constant. 
Using the methodology described above, a number of compounds 
of the present invention were found to exhibit a Ki of <15 im, 
thereby confirming the utility of the compounds of the present 
invention as effective Xa inhibitors. 

The antithrombotic effect of compounds of the present 
invention can be demonstrated in a rabbit arterio-venous (AV) 
shunt thrombosis model. m this model, rabbits weighing 2-3 
kg anesthetized with a mixture of xylazine (10 mg/kg i.m.) and 
ketamine (50 mg/kg i.m.) are used. A saline-filled AV shunt 
device is connected between the femoral arterial and the 
femoral venous cannulae. The AV shunt device consists of a 
piece of 6-cm tygon tubing which contains a piece of silk 
thread. Blood will flow from the femoral artery via the AV- 
shunt into the femoral vein. The exposure of flowing blood to 
a silk thread will induce the formation of a significant 
thrombus. After forty minutes, the shunt is disconnected and 
the silk thread covered with thrombus is weighed. Test agents 
or vehicle will be given (i.v., i.p., s.c, or orally) prior 
to the opening of the AV shunt. The percentage inhibition of 
thrombus formation is determined for each treatment group. 
The ID50 values (dose which produces 50% inhibition of 
thrombus formation) are estimated by linear regression. 
The compounds of formula (I) may also be useful as 
inhibitors of serine proteases, notably human thrombin, plasma 
kallikrein and plasmin. Because of their inhibitory action, 
these con5>ounds are indicated for use in the prevention or ' 
treatment of physiological reactions, blood coagulation and 
inflammation, catalyzed by the aforesaid class of enzymes. 
Specifically, the compounds have utility as drugs for the 

220 



wo 98/57937 



PCTAJS98/12681 



treatment of diseases arising from elevated thrombin activity 
such as myocardial infarction, and as reagents used as 
anticoagulants in the processing of blood to plasma for 
diacfnostic and other commercial purposes* 
5 Some compounds of the present invention were shov/r. to be 

direct acting inhibitors of the serine protease thrombin by 
their ability to inhibit the cleavage of small molecule 
substrates by thrombin in a purified system. In vitro 
inhibition constsuits were determined by the method described 
10 by Kettner et al. in j:^ Biol. Cheih. 265, 18289-18297 (1990), 
herein incorporated by reference . In these assays , thrombin- 
mediated hydrolysis of the chrpmogenic stibstrate S2238 (Helena 
Laboratories, Beaumont, TX) was monitored 

spectrophotometrically. Addition of an inhibitor to the assay 

15 mixture results in decreased absorbance and is indicative of 
thrombin inhibition. Human thrombin (Enzyme Research 
Laboratories, Inc., South Bend, IN) at a concentration of 0.2 
nM in 0.10 M sodium phosphate buffer, pH 7.5, 0.20 M NaCl, and 
0.5% PEG 6000, was incubated with various substrate 

20 concentrations ranging from 0.20 to 0.02 iriM. After 25 to 30 
minutes of incubation, thrombin activity was assayed by 
monitoring the rate of increase in absorbance at 405 nm which 
arises owing to substrate hydrolysis. Inhibition constants 
were derived from reciprocal plots of the reaction velocity as 

25 a function of substrate concentration using the standard 
method of Lineweayer and Burk. Using the methodology 
described above, some compounds of this invention were 
evaluated and foxmd to exhibit a Ki of less than 15 pm, 
thereby confirming the utility of the conpoimds of the present 

30 invention as effective Xa inhibitors. 

The confounds of the present invention can be 
administered alone or in combination with one or more 
additional therapeutic agents. These include other anti- 
coagulant or coagulation inhibitory agents, anti-platelet or 

35 platelet inhibitory agents, thrombin inhibitors, or 
thrombolytic or fibrinolytic agents. 

The compounds are administered to a mammal in a 
therapeutically effective amount. By "therapeutically 
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effective amount" it is meant an amount of a compound of 
Formula I that, when administered alone or in combination with 
an additional therapeutic agent to a mammaj., is effective to 
prevent or ameliorate the thrombpembolic disease condition or 
the progression of the disease. 

By "administered in combination" or "combination therapy- 
it is meant that the compound of Formula I and one or more 
additional therapeutic agents are administered concurrently to 
the mammal being treated, when administered in combination 
each component may be administered at the same time or 
sequentially in any order at different points in time. Thus, 
each component may be administered separately but sufficiently 
closely in time so as to provide the desired therapeutic 
effect. Other anticoagulant agents (or coagulation inhibitory 
agents) that may be used in combination with the confounds of 
this invention include warfarin and heparin, as well as other 
factor Xa inhibitors such as those described in the 
publications identified above iinder Background of the 
Invention. 

The term anti-platelet agents (or platelet inhibitory 
agents), as used herein, denotes agents that inhibit platelet 
function such as by inhibiting the aggregation, adhesion or 
granular secretion of platelets. Such agents include, but are 
not limited to, the various known non-steroidal anti- 
inflainmatory drugs (NSAIDS) such as aspirin, ibuprofen, 
naproxen, sulindac, indomethacin, mefenamate, droxicam, 
diclofenac, sulfinpyrazone, and piroxicam, including 
pharmaceutically accept^le salts or prodrugs thereof. Of the 
NSAIDS, aspirin (acetylsalicyclic acid or ASA), and piroxicam 
are preferred. Other suitable anti-platelet agents include 
ticlopidine, including pharmaceutically acceptable salts or 
prodrugs thereof. Ticlopidine is also a preferred compound 
since it- is known to be gentle on the gastro-intestinal tract 
in use. still other suitable platelet inhibitory agents 
include Ilb/Illa antagonists, throinboxane-A2 -receptor 
antagonists and thromboxane-A2 -synthetase inhibitors, as well 
as pharmaceutically acceptable salts or prodrugs thereof. 
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The term thrombin inhibitors (or cinti- thrombin agents) , 
as used herein, denotes inhibitors of the serine protease 
thrombin. By inhibiting thrombin, various thrombin-mediated 
processes, such as thrombin-mediated platelet activation (that 
5 is, for example, the aggregation of platelets,, and/or the 

granular secretion of plasminogen activator inhibitor- 1 and/or 
serotonin) and/or fibrin formation are disrupted. A number of 
thrombin inhibitors are known to one of skill in the art and 
these inhibitors are contemplated to be used in combination 

10 with the present compounds. Such- inhibitors include, but are 
not limited to, boroarginine derivatives, boropeptides , 
heparins, hirudin and argatroban, including pharmaceutically 
acceptable salts and prodrugs thereof . Boroarginine 
derivatives and boropeptides include N-acetyl and peptide 

15 derivatives of boronic acid, such as C-terminal a-aminoboronic 
acid derivatives of lysine, ornithine, arginine, homoarginine 
and corresponding isothiouronixim analogs thereof. The term 
hirudin, as used herein, includes suitable derivatives or 
analogs of hirudin, referred to herein as hirulogs, such as 

20 disulfatohirudin. Boropeptide thrombin inhibitors include 
compounds described in Kettner et al . , U.S. Patent No. 
5,187,157 and European Patent Application Publication Number 
293 881 A2, the disclosures of which are hereby incorporated 
herein by reference. Other suitable boroarginine derivatives 

25 and boropeptide thrombin inhibitors include those disclosed in 
PCT Application Publication Nimnber 92/07869 and European 
Patent Application Publication Number 471,651 A2, the 
disclosures of which are hereby incorporated herein by 
reference. 

30 The term thrombolytics (or fibrinolytic) agents (or 

thrombolytics or fibrinolytics), as used herein, denotes 
agents that lyse blood clots (thrombi) . Such agents include 
tissue plasminogen activator, anistreplase, urokinase or 
streptokinase, including pharmaceutically acceptable salts or 

35 prodrugs thereof. The term anistreplase, as used herein, 
refers to anisoylated plasminogen streptokinase activator 
complex, as described, for exairple, in European Patent 
Implication No. 028,489, the disclosure of which is hereby 
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incorporated herein by reference herein. The term urokinase, 
as used herein, is intended to denote both dual and single 
chain urokinase, the latter also being referred to herein as 
prourokinase . 

Administration of the compounds of Formula I of the 
invention in combination with such additional therapeutic 
agent, may afford an efficacy advantage over the compounds and 
agents alone, and may do so while permitting the use of lower 
doses of each. a lower dosage minimizes the potential of side 
effects, thereby providing an increased margin of safety. 

The compounds of the present invention are also useful as 
standard or reference compounds, for example as a quality 
standard or control, in tests or assays involving the 
inhibition of factor Xa. Such compounds may be provided in a 
commercial kit, for example, for use in pharmaceutical 
research involving factor Xa. For example, a compound of the 
present invention could be used as a reference in an assay to 
compare its known activity to a coirpound with an unknown 
activity. This would ensure the experimenter that the assay 
was being performed properly and provide a basis for 
comparison, especially if the test coit?>ound was a derivative 
of the reference compound. When developing new assays or 
protocols, confounds according to the present invention could 
be used to test their effectiveness . 

The compounds of the present invention may also be used 
in diagnostic assays involving factor Xa. For example, the 
presence of factor Xa in an unknown san^le could be determined 
by addition of chromogenic substrate S2222 to a series of 
solutions containing test sairple and optionally one of the 
compounds of the present invention. If production of pNA is 
observed in the solutions containing test sample, but no 
compound of the present invention, then one would conclude 
factor Xa was present. 

Dosage and Formulation 
The compounds of this invention can be administered 
in such oral dosage forms as tablets, capsules (each of which 
includes sustained release or timed release formulations). 
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pills, powders, granules, elixirs, tinctures, suspensions, 
syrups, and emulsions. They may also be administered in 
intravenous (bolus or infusion) , . intraperitoneal, 
subcutaneous, or intramuscular form, all using dosage forms - 
5 well known to those of ordinary skill in the pharmaceutical 
arts. They can be acSministered alone, but generally will be 
administered with a pharmaceutical carrier selected on the 
basis of the chosen route of administration and standard 
pharmaceutical practice. 
10 The dosage regimen for the compounds of the present 

invention will, of course, vary depending upon known factors/ 
such as the pharmacodynamic characteristics of the particular 
agent and its mode and route of administration; the species, 
age, sex, health, medical conditipn, and weight of the 
15 recipient; the nature and extent of the symptoms; the kind of 
concurrent treatment; the frequency of treatment; the route 
of administration, the renal and hepatic function of the 
patient, and the effect desired. A physician or veterinarian 
can determine and prescribe the effective amount of the drug 
20 required to prevent, coxinter, or arrest the progress of the 
thromboembolic disorder. 

By way of general guidance, the daily oral dosage of each 
active ingredient, when used for the indicated effects, will 
range between about 0.001 to 1000 mg/kg of body weight, 
25 preferably between about 0.01 to 100 mg/kg of body weight per 
day, and most prefercibly between abput 1.0 to 20 mg/kg/day. 
Intravenously, the most preferred doses will range from cibout 
1 to about 10 mg/kg/minute during a constant rate infusion. 
Compoxinds of this invention may be administered in a single 
30 daily dose, or the total daily dosage may be administered in 
divided doses of two^ three, or four times daily. 

Compounds of this invention can be administered in 
intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using transdermal skin 
35 patches . : When administered in the form of a treuisdermal 

delivery system, the dosage administration will, of course, 
be continuous rather thcui intermittent throughout the dosage 
regimen. 
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The compounds are typically ac3ministered in admixture 
with suitable pharmaceutical diluents, excipients, or 
carriers (collectively referred to herein, as pharmaceutical 
carriers) suitably selected with, respect to the intended forih 
of administration, that is, oral tablets . capsules , elixirs, 
syrups and the like, and consistent with conventional 
pharmaceutical practices. 

For instance, for oral administration in the form of a 
tablet or capsule, the active drug component can be combined 
with an oral, non-toxic, pharmaceutically acceptable, inert 
carrier such as lactose, starch, sucrose, glucose, methyl 
callulose, magnesium stearate, dicalcium phosphate, calcium 
sulfate, mannitol, sorbitol and the like; for oral 
administration in liquid form, the oral drug coir^onents can 
be combined with any oral, non-toxic, pharmaceutically 
acceptable inert carrier such as ethanol, glycerol, water, • 
and the like. Moreover, when desired or necessary, suitable 
binders, lubricants, disintegrating agents, and coloring 
agents can also be incorporated into the mixture. Suitable 
binders include starch, gelatin, natural sugars such as 
glucose or beta-lactose, com sweeteners, natural and 
synthetic gums such as acacia, tragacanth. or sodium 
alginate, carboxymethylcellulose, polyethylene glycol, waxes, 
and the like. Lubricants used in these dosage forms include 
sodium oleate, sodium stearate, magnesium stearate, sodium 
benzoate, sodium acetate, sodium chloride, and the like. 
Disintegrators include, without limitation, starch, methyl 
cellulose, agar, bentonite, xanthan gum, and the like. 

The compounds of the present invention caii also be 
administered in the form of liposome delivery systems, such 
as small unilamellar vesicles, large unilamellar vesicles, 
and multilamellar vesicles. Liposomes can be formed from a 
variety of phospholipids, such as cholesterol,, stearylamine, 
or phosphatidylcholines. 

Compounds of the present invention may also be coupled 
with soluble polymers as targetable drug carriers. Such 
polymers can include polyvinylpyrrolidone, pyran copolymer, 
polyhydroscypropylmethacrylamide-phenol. 
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polyhydroxyethylaspartaitiidephenol , or polyethyleneoxide- 
poly lysine substituted with palmitoyl residues. Furthermore, 
the compounds of the present invention may be coupled to a 
class of biodegradable polymers useful in achieving '--^ 
5 controlled release of a dmg, for example, poly lactic acid, 
polyglycolic acid, copolymers of polylactic and polyglycolic 
acid, polyepsilon caprolactone, polyhydroxy butyric acid, 
polyorthoesters , polyacetals, pplydihydropyrans , 
polycyanoacylates, and crosslinked or amphipathic block 
10 copolymers of hydrogels. 

Dosage forms (pharmaceutical coit^ositions) suitable for 
administration may contain from about 1 milligram to about 100 
inilligrams of active ingredient per dosage unit. in these 
pharmaceutical compositions the active ingredient will 
15 ordinarily be present in an amount of about 0.5-95% by weight 
based on the total weight of the composition. 

Gelatin capsules may contain the active ingredient and 
powdered carriers, such as lactose, starch, cellulose 
derivatives, magnesixjm stearate, stearic acid, and the like. 
20 Similar diluents can be used to make compressed tcJDlets . Both 
tciblets and capsules can be manufactured as sustained release 
products to provide for continuous release of medication over 
a period of hours. Compressed tablets can be sugar coated or 
film coated to mask any unpleasant taste and protect the 
25 tablet from the atmosphere, or enteric coated for selective 
disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain 
coloring and. flavoring to increase patient acceptance. 

In general, water, a suitable oil, saline, aqpaeous 
30 dextrose (glucose), and related sugar solutions and glycols 

such as propylene glycol or polyethylene glycols are suitable 
carriers for parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt of the 
active ingredient, suitable stabilizing agents, and if 
35 necesscury, buffer substances. Antioxidizing agents such as 
sodium bisulfite, sodium sulfite, or ascorbic acid, either 
alone or combined, are suitable stabilizing agents. Also used 
are citric acid and its salts and sodium EDTA. In addition. 



227 



wo 98/57937 PCT/US98/12681 
parenteral solutions can contain preservatives, such as 
benzalkonium chloride, methyl -or propyl -paraben, and 
chlorobutanol . 

Suitable pharmaceutical carriers are described in 
Remington's Pharmaceut-ir-^l f^ir^j ^r^r^c^ Mack. Publishing Company, 
a standard reference text in this field. 

Representative useful pharmaceutical dosage-forms for 
administration of the conipounds of this invention can be 
illustrated as follows: 
Capsules 

A large number of unit capsules can be prepared by 
filling standard two-piece hard gelatin capsules each with 100 
milligrams of powdered active ingredient, 150 milligrams of 
lactose, 50 milligrams of cellulose, and 6 milligrams 
magnesivmi stearate. 

Soft Gelatin Papgi^l^^e 

A mixture of active ingredient in a digestable oil 
such as soybean oil, cottonseed oil or olive oil may be 
prepared and injected by means of a positive displacement pump 
into gelatin to form soft gelatin capsules containing 100 
milligrams of the active ingredient. The capsules should be 
washed and dried. 
Tablets 

Tablets may be prepared by conventional procedures so 
that the dosage unit is 100 milligrams of active ingredient, 
0.2 milligrams of colloidal silicon dioxide, 5 milligrams of 
magnesium stearate, 275 milligrams of microcrystalline 
cellulose, 11 milligrams of starch and 98.8 milligrams of 
lactose. Appropriate coatings may be applied to increase 
palatability or delay absorption. 
In-iectablf^ 

A parenteral composition suitable for administration 
by injection may be prepared by stirring 1.5% by weight of 
active ingredient in 10% by volume propylene glycol and water. 
The solution should be made isotonic with sodium chloride and 
sterilized. 
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Suspension 

An aqueous suspension can be prepared for oral 
administration so that each 5 mL contain 100 mg of finely 
divided active ingredient, 200 mg of sodium carboxymethyl 
5 cellulosf*, 5 mg of sodium benzoate, 1.0 g of sorbitol 
solution, U.S. P., and 0.025 mL of vanillin. 

Where the compounds of this invention are combined with 
other cuiticoagulant agents, for example, a daily dosage may be 
about 0.1 to 100 milligrams of the compound of Formula I and 

10 about 1 to 7,5 milligrams of the second anticoagulant, per 
kilogram of patient body weight. For a tablet dosage form, 
the coitpounds of this invention generally may be present in an 
amount of about 5 to 10 milligrams per dosage unit, and the 
second ant i -coagulant in an amount of about 1 to 5 milligrams 

15 per dosage unit. 

Where the compounds of Formula I are administered in 
combip.ation with an anti-platelet agent, by way of general 
guidance, typically a daily dosage may be about 0.01 to 25 
milligrams of the compound of Formula I eind about 50 to 150 

20 milligrams of the anti-platelet agent, preferably about 0.1 to 
1 milligrams of the con^oxind of Formula I and about 1 to 3 
milligrams of antiplatelet agents, per kilogram of patient 
body weight. 

Where the compounds of Formula I are admins tered in 
25 combination with thrombolytic agent, typically a daily dosage 
may be about 0.1 to 1 milligrams of the compound of Formula I , 
per kilogram of patient body weight and, in the case of the 
thrombolytic agents, the usual dosage of the thrombolyic agent 
when administered alone may be reduced by about 70-80% when 
30 administered with a coir5>ound of Formula I. 

Where two or more of the foregoing second therapeutic 
agents are administered with the compound of Formula I, 
generally the amount of each component in a typical daily 
dosage and typical dosage form may be reduced relative to the 
35 usual dosage of the agent when administered alone, in view of 
the additive or synergistic effect of the therapeutic agents 
when administered in combination . 
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Particularly when provided as a single dosage unit, the 
potential exists for a chemical interaction between the 
combined active ingredients. For, this reason, when the 
compound of Formula I and a second therapeutic agent are 
combined in a single dosage unit they are . formulated such that 
although the active ingredients are combined in a single 
dosage unit, the physical contact between the active 
ingredients is minimized (that is, reduced) . For example, one 
active ingredient may be enteric coated. By enteric coating 
one of the active ingredients, it is possible not only to 
minimize the contact between the combined active ingredients, 
but also, it is possible to control the release of one of 
these components in the gastrointestinal tract such that one 
of these components is not released in the stomach but rather 
is released in the intestines . One of the active ingredients 
may also be coated with a material which effects a sustained- 
release throughout the gastrointestinal tract and also serves 
to minimize physical contact between the combined active 
ingredients. Furthermore, the sustained-released component 
can be additionally enteric coated such that the release of 
this conponent occurs only in the intestine. Still another 
approach would involve the formulation of a combination 
product in which the one component is coated with a sustained 
and/or enteric release polymer, and the other component is 
also coated with a polymer such as a lowviscosity grade of 
hydroxypropyl methylcellulose (HPMC) or other appropriate 
materials as known in the art, in order to further separate 
the active components. The polymer coating serves to form. an 
additional barrier to interaction with the other component. 

These as well as other ways of minimizing contact between 
the conponents of combination products of the present 
invention, whether administered in a single dosage form or 
administered in separate forms but at the same time by the 
same manner, will be readily apparent to those skilled in the " 
art, once armed with the present disclosure. 

Obviously, numerous modifications and variations of the 
present invention are possible in light of the above 
teachings. it is therefore to be understood that within the 
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scope of the appended claims, the invention may be practiced 
otherwise that as specifically described herein. 
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WHAT IS CIATMRD AS NEW AND H RfiTPTgn >i v> bE SECnRED BY rJ!TTOg 
PATENT OF UNITED STATES TSt 

1 - A compound of formula I.: . 



or a stereoisomer or pharmaceutically acceptable salt form 
thereof, wherein; 

ring D is phenyl or pyridyl: 

E is selected from CI, Br, I, OH, C1-3 alkoxy, SH, C1-3 
alkyl-S, S(0)R3b, s{0)2R^^, S(0)2NR2R2a^ and OCF3 ; 

< 

R is selected from H, F, CI, Br, I, 0R3, Sr3, COaR^, NO2, and 
CH2OR3 ; 

alternatively, E and R combine to form methylenedioxy or 
ethylenedioxy; 

M is selected from the group: 




M 



I 
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Rib 



n 



bb 



ff ^ ^ 



,1b 



R 



lb 




B 



cc 



dd 




ee 



99 



V" 





idc 



,la 



Z-^B 



Z-^B 
hh 



V7 



ii 
Ria 



Z-^B 



II 



Z-'^B 



Z^B 



mm 



nn 



Z^^AB 



oo 




J is O or S; 



J® is NH or NRla;. 



Z is selected from a bond, Ci_4 alkylene, (CH2)rO(CH2)r, 
{CH2)rNR3(CH2)r. (CH2)rC(0) (CH2)r, (CH2) rC (O) O (CH2 ) r. 
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(CH2)rOC(0) (CH2)r. (CH2 ) rC (6) NR3 (CH2 ) r . 

(CH2)rNR3c(0) (CH2) r. (CH2) rOC (O) O {CH2 ) r / . 

(CH2)rOC(0)^FR3:(CH2)r. (CH2 ) rNR^C (O) O (CB2 ) r . 

(CH2)rNR3c(0)NR3(CH2)r. {CH2 ) rS (Q) p (GH2 ) r / 

(CH2)rS02NR3(CH2)r. ( CH2 ) rNR^ SO2 ( GH2 ) r / and • 

(CH2) rNR'^S02NR3 (CH2) r/ provided that Z does not form a N- 

N, N-O, N-S, NCH2N, NCH2O, or NCH2S bond with ring M or 

group A; . 

R^^ and R^^ are independently absent or selected from 
-(CH2)r-R^\ -CH=CH-Rl\ NCH2R^\ OCH2R^\ SCH2R^', 
NH{CH2)2(CH2)tR^\ O (CH2) 2 (CH2 ) tR^ ' , and S {CH2) 2 {CH2) tR^' ; 

alternatively, R^^ and R^-h^ when attached to adjacent carbon 

atoms, together with the atoms to which they are attached 
form a 5-8 membered saturated, partially saturated or 
saturated ring sxibstituted with 0-2 R^ and which contains 
from 0-2 heteroatoms selected froiti the group consisting 
of N, O, and S; 

alternatively, when Z is C(0)NH and R^^ is attached to a ring 
carbon adjacent to Z, then R^^ is a C(0) which replaces 
the amide hydrogen of Z to form a cyclic imide; 

R^' is selected from H, Ci^a alkyl, F, Cl, Br, I, -CN, -CHO, 
(CF2)rCF3, (CH2)rOR2, NR2R2a, C(0)R2c^ 0C(0)r2, 
(CF2)rC02R2c, S(0)pR2b, NR2 ( CH2 ) rOR^ , CH (=NR2c) NR2R2a^ 
NR2c{0) R2b, NR2c (O) IlHR2b, Nr2C{0)2R2^. OC (0)NR2aR2b^ 
C(0)NR2R2a^ C (O) NR2 (CH2 ) rOR2 , S02NR2R2a, NR2s02R21>, C3-6 
carbocyclic residue substituted with 0-2 R^, and 5-10 
membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 R^; 

Rl" is selected from CH{CH20R2)2, C{0)r2c, C(0)NR2R2a^ 
S(0)R2b, s(0)2R^^/ and S02NR2R2a; 
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at each occurrence, is selected from CF3, Ci_6 alkyl, 
benzyl, C^-e carbocyclic residue substituted with 0-2 
R^^, and 5-6 membered heterocyclic system, containing from 
1-4 heteroatoms selected from the group consisting of n; 
O, and S substituted with 0-2 R^b; 

R2a, at each occurrence, is selected from H, CF3, Ci_6 alkyl, 
benzyl, phenethyl, C3-6 carbocyclic residue substituted 
with 0-2 R4b^ and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R4b; 

R2b, at each occurrence, is selected from C1-4 alkoxy, 

Ci-6 alkyl, benzyl, C3-6 carbocyclic residue substituted 
with 0-2 R4b^ and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R4b; 

r2c, at each occurrence, is selected from CF3, OH, Ci^4 alkoxy, 
Ci-6 alkyl, benzyl, 03.$ carbocyclic residue sxibstituted 
with 0-2 R4b^ and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R4b; 

alternatively, r2 and R2a; together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially satxirated or unsaturated ring 
substituted with 0-2 R4b and containing from 0^1 
additional heteroatoms selected from the group consisting 
of N, O, and S; 

R^, at each occurrence, is selected from H, C1-4 alkyl, and 
phenyl ; 

R^a^ at each occurrence, is selected from H, alkyl, and 

phenyl; 
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R^^, at each occurrence, is selected from H, C1-4 alkyl, and 
phenyl; 

R^^/ at each occurrence r is selected, from C1-4 alkyl, and 
5 phenyl ; 

A is selected from: 

^3-10 carbocyclic residue substituted with 0-2 R^, and 
5-10 membered heterocyclic system containing from 1-4 
10 heteroatoms selected from the group consisting of N, O, euid S 

substituted with. 0-2 R^; 

B is selected from: H, and X-Y; 

15 X is selected from C1-.4 alkylene, -Cr2 (CR2R2b) (CH2) t- , -C(0)-, 
-C{=NRl')-, -CR2(NR1''r2)-, -cr2(OR2)-, -CR2(SR2)-, 
-C{0)CR2R2a_^ ^CR2R2ac{0), -S (O) p- / -S (O) pCR2R2a_ ^ 
-CR2R2as(o)p-, -5{0)2NR2-, -NR2S(0)2-, -NR2s (O) 2CR2R2a^ ^ 
-CR2R2as (o) 2NR2- , -Nr2s (O) 2NR2- , -C (O) NR2- , -NR2c (O) 

20 -C{0)NR2CR2R2a-^ ^1SIr2c (Q) CR2R2a- , -CR2R2ac (Q) NR2- , 

-CR2R2aNR2c(0)-, -NR2c(0)0-, -0C(0)NR2-; -NR2c (O) NR2-, 
-NR2-, -NR2cR2R2a,^ -CR2R2aNR2.^ O, -CR2R2ao- , and 
-pCR2R2a^; 

25 Y is selected from: 

(CH2)rNR2R2a^ provided that X-Y do. not form a N-N, 0-N, 
or S-N bond, 

C3-10 carbocyclic residue substituted with 0-2 R^^, and 
5-10 membered heterocyclic system containing from 1-4 
30 heteroatoms selected from the group consisting of and S 

substituted with 0-2 R^a. 

R^/ at each occurrence, is selected from H, =0, (CH2)rOR2, F, 
CI, Br, I, Ci-4 alkyl, -CN, NO2, (CH2) rNR2R2a, 
35 (CH2)rC(0)R2c, NR2c(0)R2b, C(0)NR2R2a^ NR2c (0)NR2R2a^ 

CH(=NR2)NR2R2a^ CH(=NS (O) 2R5)NR2R2a^ NHC ( =NR2 ) NR2R2a ^ 
C(0)NHC{=NR2)NR2R2a^ S02NR2R2a^ NR2s02NR2R2a ^ iSrR2S02-Ci-4 
alkyl, NR2so2R5, S{0)pR5, (CF2)rCF3, NCH2R1\ 0CH2R1\ 
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SCH2R1", N(CH2)2(CH2)tR^', O (CH2 ) 2 (CH2 ) tR^ ' , and 
S{CH2)2(CH2)tR^', 

alternatively, one R* is a 5-6 membered aromatic heterocycle " 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S; 

provided that if B is H, then r4 is other than tetrazole, . 
C(0)-alkoxy, and C(0)NR2R2a; 

R*®, at each occurrence, is selected from H, =0, (CH2)rOR2, 
(CH2)r-F, (CH2)r-Br, (CH2)r-Cl, I, Ci_4 alkyl, -CN, NO2, 
(CH2)rNR2R2a, (CH2 ) rNR2R2b, (CH2 ) rC (O) R2c, NR2C(0)R2b, 
C(0)NR2R2a^ C (0)NH(CH2) 2NR2R2a, NR2C (O) NR2R2a, 
CH{ -NR2)NR2R2a^ NHC ( =NR2 ) NR2R2a ^ S02NR2R2a, NR2sb2NR2R2a, 
NR2s02-Ci-4 all^l, C(0)NHS02-Ci_4 alkyl, Nr2s02R5, S(0)pR5, 
and (CF2)rCF3; 

alternatively, one R^a is a 5-6 membered aromatic heterocycle 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S and substituted with 0^1 r5; 

R*^, at each occurrence, is selected from H, =0, {CH2)i-Or3, f, 
CI, Br, i, Ci_4 alkyl, -CN, NO2, (CH2 ) rNR3R3a, 
(CH2)rC(0)R3, (CH2 ) rC (O) OR^c, NR3c(0)R3a, C(0)NR3R3a^ 
NR3C(0)NR3R3a^ CH(=NR3)NR3R3a, NH3c (=NR3)NR3R3a^ S02NR3R3a, 
NR3S02NR3R3a, NR3s02-Ci_4 alkyl, NR3SO2CF3, NR3s02-phenyl, 
_ S(0)pCF3, S(0)p-Ci_4 alkyl, S (O)p-phenyl, and (CF2)rCF3; 

at each occvirrence, is selected from CF3, Ci-g alkyl, 
phenyl sxibstituted with 0-2 R^, and benzyl substituted 
with 0-2 r6; 

R^, at each occurrence, is selected from H, OH, (CH2)rOR2, F, 
CI, Br, I, Ci-4 alkyl, CN, NO2, (CH2)rNR2R2a, 
(CH2)rC(0)R2b, NR2c(0)R2b, NR2c (0)NR2R2a, CH(=NH)NH2, 
NHC{=NH)NH2, S02NR2R2a, NR2s02NR2R2a, and NR2s02Ci-4 alkyl; 
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n is selected from 0, 1, 2, and 3;. 

m is selected from 0, 1,. eind 2; 

5 p is selected from 0, 1, and 2; 

r is selected from 0, 1^ 2, and 3; 

s is selected from 0, 1, and 2; and, 

10 

t is selected from 0 and 1 . . 



2. A compound according, to Claim 1, wherein M is 
15 selected from the group: 
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Z is selected from (CH2) rC (O) (CH2)r. (CH2)rC(0)0(CH2)r. 
(CH2)rC(0)NR3(CH2)r. (CH2 ) rS (O) p (CH2 ) r / and 
(CH2)rS02NR3(CH2)r; and, 

Y is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^a. 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl , pyrazolyl, imidazolyl, oxadiazole, 
thiadiazple, triazole, 1, 2, 3-oxadiazole, 1,2,4- 
oxadiazole, 1, 2, 5-oxadiazole, 1, 3, 4-oxadiazole, 1,2,3- 
thiadiazole, 1, 2 , 4-thiadiazole, 1, 2 ,'5-thiadiazole, 1,3,4- 
thiadiazole , 1,2,3- tr iazole , 1,2, 4 - triazole , 1,2,5- 
triazole, 1, 3 , 4-triazole, benzofuran, benzothiofuran, 
indole, benzimidazole, benzoxazole, benzthiazole, 
indazole, benzisoxazole, benzisothiazole, and 
isoindazole; 

Y may also be selected from the following bicyclic heteroaryl 

ring systems: 
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4 



>^^-^ 

K is selected froih'O, S, NH, and N. 




r4 



N 




and 



R4 



R4 



10 



20 



3. A c.on^xdund according to Claim 2, wherein the coinpound 
is of formula la or lb: 




i D 



la 




M 



E 
lb 



wherein; 



ring D is phenyl or pyridyl: 



15 E is selected from CI, Br, and C1-3 alkoxy; 



R is selected from H, Cl> Br, OR^, and CH20R^; 



M is selected from the group: 
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Z is selected from (CH2)rC (O) {CH2) r and {CH2) rC {0)NR3 (CH2) r; 
and, 

5 

Y is selected from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^^; 

phenyl, piper idinyl, piper azinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, 
0 pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl , pyrazolyl, imidazolyl, oxadiazole, 
thiadiazole, triazole, 1, 2 , 3-oxadiazole, 1,2,4- 
oxadiazole, 1,2, 5-oxadiazole, 1,3, 4-oxadiazole, 1,2,3- 
thiadiazole, 1, 2 , 4-thiadiazole, 1, 2 , 5-thiadiazole, 1,3,4- 
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thiadiazole, 1, 2, 3-triazole, 1, 2, 4-triazole, 1,2,5- 
triazole, 1, 3 , 4-triazole, benzofuran, behzothiofuran> 
indole, benzimidazole, benzQxazole> benzthiazole, 
indazole, benzisoxazole, beiizisothiazole, and. 
5 isoindazole. 

4. A compound according to Claim 3, wherein; 
10 ring D is phenyl; 

E is selected from F, Cl, Br, and OGH3;, 
R is selected from F, CI, and Br; 

15 

M is selected from the group: 




20 A is selected from: 

C5-6 carbocyclic residue substituted with 0-2 R^, and 
5-6 membered heterocyclic system containing froin 1-4 

heteroatoms selected from the group consisting of N, O, and S 

substituted with 0-2 R^; 

25 

Y is selected from one of the following carbocyclic and 

heterocyclic systems which are sxibstituted with 0-2 R^^; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl. 
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pyrrolidinyl, oxazolyl, isoxazolyl. thiazolyl, 
isothiazolyl , pyrazolyl, imidazolyl, benzimidazolyl, 
oxadiazole, thiadiazole, triazole. 1,.2-, 3-oxadiazole, 
1,2,4-oxadiazole. 1, 2, 5-oxadiazole, 1, 3, 4-oxadiazole. 

1.2.3- thiadia2ole, l,2,4-thiadia2ole; 1, 2 ; 5-thiadiazole, 

1.3.4- thiadiazole, 1, 2, 3-triazole, 1, 2, 4-tria2ole, 1.2,5- 
triazole, and 1, 3 , 4-triazole; 

r 

R2, at each occurrence, is selected from H, CF3, Ci_6 alkyl, 
benzyl, Cs-e carbocyclic residue substituted with 0-2 
R*'', and 5-6 membered heterocyclic system containing from 
1-4 heteroatoms selected from the group consisting of N, 
O, and s substituted with 0-2 r4*>; 

R2a, at each occurrence, is selected from H, CF3, Ci_6 alkyl, 
benzyl, phenethyl, C5_6 carbocyclic residue substituted 
with 0-2 R4b, and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R^t.; 

R2b, at each occurrence, is selected from CF3. Ci_4 alkoxy, 

Ci-6 alkyl, benzyl, Cs-s carbocyclic residue svibstituted 
with 0-2 R4b, and 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from the group 
consisting of N, O, and S substituted with 0-2 R4b; 

R2c, at each occurrence, is selected from CF3, OH, Cx-4 alkoxy, 
Ci_6 alkyl, benzyl. C5-6 carbocyclic residue substituted 
with 0-2 R4b, gjid 5-6 membered heterocyclic system 
containing from 1-4 heteroatoms selected from, the group 
consisting of N, O, and S substituted with 0-2 R4b; 

alternatively, r2 and R2a, together with the atom to which 

they are attached, combine to form a ring selected from 
imidazolyl, morpholino, piperazinyl, pyridyl, and 
pyrrolidinyl, substituted with 0-2 R^b; 
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R^, at each occurrence,^ is selected from H, =0, OR^, CH2OR2, 

F, CI, Ci-4 aUcyl, NR2R2a^ CH2NR2R2a^ C(0)R2c, CH2C(0)R2c, 
C(0)NR2R2a, CH { =NR2 ) NR2R2a ^ CH ( =NS (O) 2R^ )NR2R2a ^ S02NR2R2a^ 

NR2s02-Ci^4 alkyl, S(0)2R^, ^nd CF3 

provided that if B is H, then is other than tetrazole, 
C(0)^alkoxy, and C(0)NR2R2a; 

R^^f at each occurrence, is selected from H, =0, (CH2)rOR2, F, 
10 CI, Ci-4 alkyl, NR2R2a^ CH2NR2R2a^ NR2R2b/ CH2NR2R2b^ 

(CH2)rC(0)R2c, NR2c(0)R2h, C{0)NR2R2a^ C (0)NH (CH2 ) 2NR2r2^, 
NR2c(0)NR2R2a^ S02NR2R2a^ S(0)2R5, and CF3; and, 

R^^# at each occurrence, is selected from H, =0, (CH2)rOR^/ F, 
15 CI, Ci-4 allcyl, NR3R3a^ CH2NR3R3a, Q (O) R^ , CH2C (O) R^ , 

C{0)0R3c, C(0)NR3R3a^ CH ( =NR3 ) NR^RBa ^ S02NR3R3a^ 

NR3S02-Ci_4 alkyl, NR3SO2CF3, NR3s02-phenyl, S (O) 2CF3, 
S{0)2-Ci_4 alkyl, S (O) 2-phenyl, and GF3 . 



20 



35 



40 



5. A compound according to Claim 1, wherein compound is 
selected from: 



3-Methyl-l-phenyl-lH-pyrazole-5- {N- (2 • -aminosulfonyl- [1, 1 ' ] - 
25 biphen-4-yl) )carboxyamide; 

3-Methyl-l- (2-methoxy) phenyl-lH-pyrazole-5- (N- (2 ' - 
amiixosulf onyl - [ 1 , 1 • ] -biphen-4~yl ) carboxyamide ; 

30 3-Methyl-l- (3-methoxy)phenyl-lH-pyrazole-5- (2 • ~ 
aminosulf onyl - [ 1 , 1 ^ -biphen-4 -yl ) carboxyamide ; 



3-^Methyl-l- (4-methoxy)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulf onyl- [1,1'] -biphen-4-yl ) carboxyamide ; 

3-Methyl-l- (2-hydroxy)phenyl-lH-pyrazole-5-(N- (2 • - 
aminosulf onyl- [1, 1 • ] -biphen-4-yl) carboxyamide; 

3-Methyl-l- {3-hydroxy)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulf onyl- [1,1*] -biphen-4-yl) carboxyamide ; 

3-Methyl-l- (4-hydroxy)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulf onyl- [1, 1 • ] -biphen-4-yl) carboxyamide; 
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3-Methyl-l-(4-methoxyphenYl) -IH-pyrazole-S- (N- {3-f luoro- (2 ' - 
ammosul f onyl -[1,1'] -biphen- 4 -y 1 ) carboxyamide ; 

3-Methyl-l- {4-methoxyphenyl) -lH-pyrazole-5,- (N- (3-bromo-4- (2 ' - 
amxnosulf onyl - [ 1 , 1 ' ] -biphen-4-yl ) carboxyamide ; 

3-Methyl-l- (4-methoxypher.yl) -lH-pyrazole-5- (N- (3-iodo- (2 • - 
andnosulf onyl -[1,1 ] biphen-4-yl ) carboxyamide^ 

3-Methyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (3-methyl- (2 • - 
arnxnosulf onyl -[1,1'] ~biphen-4 -yl ) carboxyamide ; 

3-Methyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-N- 
carboxy Idime thylamine ) phenyl ) carboxyamide ; 

3-Methyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- {4-N- 
pyrrol idinocarbonyl > phenyl ) carboxyamide ; 

3 -Methyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-a-methYl-N- 
pyrrolidino ) phenyl ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) ~lH-pyrazole-5- (N- (2 ' - 
aminosul f onyl -[1,1'] -biphen- 4 -y 1 ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4-n- 
pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (n- (5- (2- 
methanesulf onyl ) phenyl ) pyridin-2-yl ) carbox/amide; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- {N- {5-N- 
pyrrol idinocarbonyl )pyridin-2 -yl ) carboxyamide ; 

3 -Methyl-1- (4-methoxyphenyl) -IH-pyrazole-S- (N- (5-N- 
pyrrol idinocarbonyl ) pyridin-2 -yl ) carboxyamide ; 

3-Methyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (5- (2- 
sulf onamido ) phenyl ) pyridin-2 -yl ) carboxyamide ; 

3-Methyl-l- {4-methoxyphenyl) -lH-pyrazole-5-N- (4- (N-carboxyl-3- 
hydroxypyrrolidino ) phenyl ) carboxyamide ; 

2-Amino-4- (4-methoxyphenyl) -5- [ (2 ' -aminosul f onyl- [1, 1 • ] - 
biphen- 4 -yl ) aminocarbonyl ] thiazole ; 

2-Bromo-4- (4-methoxyphenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • ] - 
biphen-4-yl ) aminocarbonyl ] thiazole ; 

2-Chloro-4- (4-methoxyphenyl) -5- 1 (2 • -aminosulf onyl- [1,1']- 
biphen-4 -yl ) aminocarbonyl 1 thiazole ; 

2-Chloro-4- (4-phenoxy) -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] thiazole ; 

2-Methoxy-4- {4-methoxyphenyl) -5- [ (2 • -aminosulfonyl- [1,1']- 
biphen-4-yl ) aminocarbonyl] thiazole; 

246 



wo 98/57937 



PCT/US98/12681 



2-Thioinethyl-4- (4-methoxyphenyl) -5- [ (2 ' -aminosulf onyl- [1,1' ]- 
biphen-4-yl ) ciminocarbonyl ] thiazole ; 

2-Methylsulf oxide-4- (4-inethoxyphenyl) -5- [ (2 * -aminosulf onyl- 
[1,1'] -biph<sn-4-yl ) aminocarbonyl ] thiazole ; 

2-Methylsulf one-4- (4-methuxyphenyl) -5- t (2 ' - c*minosulf pnyl- 
[ 1 , 1 ' ] -biphen-4 -yl ) aminocarbonyl ] thiazole ; 

2-Cyano-4- (4-methoxyphenyl) -5- t (2 ' -aminosulf onyl- [1,1']- 
biphen- 4 -yl) aminocarbonyl] thiazole; 

2-N,N-Dimethylamino-4- (4-methoxyphenyl) -5- [ (2 ' -aminosulf ony 1- 
[1,1*] -biphen-4-yl ) aminocarbonyl ] thiazole ; 

2- (1-Pyrrole) -4- (4-methoxyphenyl) -5- [ (2 ' -aminosulf onyl- [1, 1 • ] - 

biphen-4-yl ) aminocarbonyl] thiazole ; 

3- ( 4 -Methoxypheny 1 ) -5- [5- (2 ' -aminosulf ony Iphenyl-l-yl) pyridin- 

2 -yl ] aminocarbonyl - 5 -carbomethoxymethyl - i soxazoline ; 

3- (4-Methoxyphenyl) -5- [5- (2 • -aminosulfonylphenyl-l-yl)pyridin- 
2 -yl ] aminocarbonyl - 5 -car boxymethyl -isoxazo line ; 

3- (4-Methoxyphenyl) - 5- [5 - (2 * -aminosulf ony lphenyl-l-yl)pyridin 
2-yl]aminocarbonyl-5- (N- 

carbomethoxymethyl ) carboxamidomethyl-isoxazoline ; 

3- (4-Methoxyphehyl) -5- [5- (2 ' -aminosulfonylphenyl-l-yl)pyridin- 
2-yl)aminocarbonyl-5- (1,2, 4 -triazol-1 -yl) methyl - 
isoxazoline; 

1- (4-Methoxyphenyl) -5- [ (2 ' -aminosulf onyl- [1,1*] -biphen-4- 
yl) aminocarlDonyl] tetrazole; 

3-Methyl-l- (4-methoxy-3-chloro)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosulf onyl- [ 1,1*] -biphen-4-yl ) carboxyamide ; 

3-Methyl-l- (4-trifluoromethoxy)phenyl-lH-pyrazole-5- (N- (2 ' - 
aminosul f onyl -[1,1'] -biphen- 4 -y 1 ) carlx>xyamide ; 

1- (3-Brom6phenyl) -3-methyl-lH-pyrazole-5- [ (2 • -aminosulf onyl- 
[1,1*] -biphen-4 -yl ) carboxyamide ; 

1- (3-Iodophenyl) -3-methyl-lH-pyrazole-5- [ (2 • -aminosul f onyl - 
[1,1'] -biphen-4 -yl ) carlDoxyamide ; 

1- (3 , 4-Methylenedioxanephenyl) -3-methyl-lH-pyrazole-5- [ (2 * - 
aminosulf onyl- [1,1'] -biphen- 4 -yl ) carboxyamide ; 

1- (4-Methoxyphenyl) -3 -hydroxy lmethylene-lH-pyrazole-5- (4 ' - 
pyrrolidinocarbonyl ) anilide ; 

1- (4-Methoxyphenyl) -3-f ormaldehyde-lH-pyrazole-5- (4 • - 
pyrrolidinocarbonyl) anilide; 
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1- (4-Methoxyphenyl) -5- (4 • -pyrrolidinocarbonyl)anilide-3- 
pyrazolecarboxylic acid; 

1- (4-Methoxyphenyl) -S-methylcarboxylate-lH-pyrazole-S- (4 • - 
pyrrolidxnocarbonyDanilide; 

1- (4 • -Chlorophenyl) -3-inethyl-lH-pyrazole-5- I (2 • -aminosulf onyl- 
l X , 1 ] -t>xphen-4 -yl ) carboxyamide ; 

1- (4 • -Chlorophenyl) -3-methyl-lH-pyra2ole-5- [ (2 • -aminosulfonvl- 
[1-pyridyl-l ' -phenyl] - 4 -yl) carboxyamide; nosuxronyl 

1- (3 • , 4 ' -Dichlorophenyl) -3-methyl-lH-pyrazole-5- f (2 ' - 

aminosulf onyl -[1,1-] -biphen-4 -yl ) carboxyamide ; 

^" ' "[^^i^T^SS!^^^ -3-methyl-lH-pyra2ole-5- [ (2 ' -aminosulf onyl - 
11,1 J -biphen-4-yl) carboxyamide; 

2- Amino-4-phenyl-5- [ (2 • -aminosulf onyl- [1. 1 • ] -biphen-4- 

yl)aminocarbonyl]thiazole; "->.pnen « 

2-Chloro-4-phenyl-5- [ (2 • -aminosulf onyl- [1,1'] -biphen-4- 
yl)aminocarbonyl]thia2ole; ^t>nen 

2-Aiaino-4- [3- (bromo) -4- (f luoro) -phenyl] -5- [ (2 • -aminosulf onyl - 
I J.. J. J -biphen-4-yl)aminocarbonyl] thiazole; 

2-Amino-4- [4-f luorophenyl] -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen- 
4-yl)amxnocarbonyl] thiazole; i ' J oipnen 

2-Amino-4- [ 3 -br omophenyl ] -5- [ (2 ■ -aminosulf onyl- [1,1-] -biohen- 
4-yl)aminocarbonyl]thiazple; J oipnen 

2-Chloro-4- [3-bromophenyl] -5- [ (2 • -aminosulf onyl- [1 , 1 • ] -biphen- 
4-yl)aminocarbonyl] thiazole; i-^'^- J oipnen 

N- (2 • -Aminosulf onyl- [1, 1 • ] -biphen-4-yl) -1- (4-methoxvDhenvl 1 ^ 
{methylthio)pyrazole-5-carboxamide; ""ethoxyphenyl ) -3 - 

1- <4-Metho3cyphenyl) -3- (methylsulf onyl) -N- (5- (2 • - 

methylsulf onylphenyl ) pyrimid-2-yl ) pyrazole-S-carboxamide; 

^" ' iJ^i^if r^?^""^^; [ ^' ^ ' ^ -biphen-4-yl) -1- (4-methoxyphenyl) -3- 
(methylsulfonyl)-iH-pyra2ole-5-carboxamide; 

lM4-Methoxyph«ayl)-N- (5- (2 • -metl.ylsul£onylphenyl)pyrimia-2- 
yj.; J ^™ethylthio)-lH-pyrazole-5-carboxamide; 

N- (4-Benzoylpyrrolidino) -1- {4-methoxyphenyl) -3- 
(methylsulf onyl ) -lH-pyrazole-5-carboxamide; 
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N- (2 • -Aminosulfonyl- [1, 1 • ] -biphen-4-yl) ~1- ( 4 -methoxyphenyl ) -3 
(methoxymethyl ) - lH-pyrazole-5 -carboxamide ; 

N- (2 * -Aminosulf onyl- [1 , 1 ' ] ~biphen-4-yl) -1- (4 -methoxyphenyl) -3 
5 carbomethoxy-lH-pyrazole-5-carboxamide; . 

N- (2 • -Aininosulf onyl- [1, 1 • ] -biphen-4-yl) -l-'{ 4 -methoxyphenyl) -3 
(methylsulf oriylniethyl) -IH-pyrazole-S-carboxamide; 

10 3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (5- (2- 
methcinesulf onyl ) phenyl ) pyrimidin-2 -yl ) cairbofxyamide ; 



15 



30 



45 



3-Methyl-l- (4 -methoxyphenyl) -lH-pyrazole-5-N- (4- (N-carboxyl-2 
carbomethoxypyrrolidino ) phenyl ) carboxyamide ; 

3-Methyl-l- (4 -methoxyphenyl) -lH-pyrazole-5-N- (4- {N-carboxyl-3 
aminopyrrolidino) phenyl ) carboxyamide 7 



3-Methyl-l- (4 -methoxyphenyl) -lH-pyrazole-5-N- (4- {N-carbo3<yl-3 
2 0 me thoxypyr rol idino ) phenyl ) carboxyamide ; 

3-Trif luoromethyl-1- ( 4 -methoxyphenyl ) -lH-pyrazole-5- (N- (5- (2- 
aminosulf onyl ) phenyl ) pyridin-2 -yl ) carboxyamide ; 

25 3-Trif luoromethyl-l- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- 
amidino ) phenyl ) carboxyamide ; 



3-Trif luoromethyl-1- (4 -methoxyphenyl) -lH-pyrazole-5- (N- (4- (N- 
pyrrolidino ) f ormylimino ) phenyl ) carboxyamide ; 

3-Trif luoromethyl-5- (N- (2 ' -aminosulfonyl- [1, 1 • ] -biphen-4-yl) ) 
1- (4-methoxyphenyl)pyrrolo[3, 4-d]pyrazole-4, 6- (IH, 5H) - 
dione; 

35 3-Trif luoromethyl-1- (4 -methoxyphenyl) -lH-pyrazole-5- 

carbomethoxy- (N- { 2 • -aminosulf onyl- [1,1'] -biphen-4- 
yl ) ) carboxyamide ; 

3-Trif luoromethyl-1- (4 -methoxyphenyl) -lH-pyrazole-5- 
40 hydoxymethyl- (N- (2 • -aminosulf onyl- [1,1'] -biphien-4- 

yl )) carboxyamide ; 



3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N-2- 

f luoro (4- (N-pyrrolidino ) f ormylimino ) phenyl ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyi) -lH-pyrazole-5~ (N- (4- (N- 
pyrrolidino) f ormyl-N- ( (2- 

propyl ) methy Icarbamoyl ) imino ) phenyl ) carboxyamide ; 

50 3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- (4- (N- 
pyr rol idino ) formyl -N- 

(methanesulfamoyl) imino) phenyl) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- ( (4- 
55 amidino ) phenyl) me thy 1) carboxyamide; 
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3-Trif luoromethyl-1- (4-methoxyphenyl) -IH-pyrazole-S- (N- { (4- (N- 
pyrrolidino) formylimino ) phenyl) methyl ) carboxyamide; ■ 

3-Trif luoromethyl-1- (4-methoxyphenyl) -lH-pyrazole-5- (N- ( {1- 
benzyl) piperidin-4-yl) carboxyamide ; 

3-Trif luoromethyl-1- ( 4 -methojcyphenyl ) -lH-pyrazole-5- (N- ( (1- 
(pyridin-2 -yl ) methyl ) piperidin-4- yl ) carboxyamide ; 

3-Trif luoromethyl-1- (4-methoxyphenyl ) -lH-pyrazole-5- (N- (4- (2- 
methylimidazo-l-yl )) phenyl ) carboxyamide; 

3-Methyl- (4-methoxy)phenyl-lH-pyrazole-5- (N-{4- (S-methyl- 
xmidazol - 1 -yl }phenyl ) carboxyamide ; 

3-Methyl- (4-methoxy)phenyl-lH-pyrazole-5- (N-{4- (4-methyl- 
imidazol-l-yl}phenyl) carbo3cyamide, ; 

3-Trif luoromethyl- (4-methoxy)phenyl-lH-pyra2ole-5- (N-{4- (5- 
carbomethoxy- imidazol -1 -yl ) phenyl ) carboxyamide ; 

3-Trif luoromethyl- (4-methoxy)phenyl-lH-pyrazole-5- (N-{4- (5- 
carboxy- imidazol - 1 -yl } phenyl ) carboxyamide ; 

1- (4; -Methoxyphenyl) -3 -hydroxy Imethyl-lH-pyrazole-S-N- (4 ' - 
pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3 -formaldehyde- lH-pyrazole-5-N- (4 • - 
(pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -5-N- (4 ' - (pyrrolidinocarbonyl) anil ide) -IH- 
pyrazol-3-yl-carboxylic acid; J-n 

1- (4 • -Methoxyphenyl) -3-methylcarboxylate-lH-pyrazole-5-N- (4 • - 
pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-cyanomethyl-lH-pyrazole-5-N- (4 • - 

pyrrolidinocarlDonyl ) phenyl ) carboxyamide ; 

2- (1 ' - (4 • • -Methoxyphenyl) -5 • - (4 ■ ' -pyrrol idinyl -one) anilide-lH- 

pyrazol-3 ' -yl) acetic acid; 

1- (4 • -Methoxyphenyl) -3 -bromomethyl-lH-pyrazole-5-N- (2 • - 
aminosulf onyl- [1 , i • ] -biphen-4-yl) carboxyamide; 

1- (4 • -Methoxyphenyl) -3-aminomethyl-lH-pyrazole-5-N- (2 • - 
aminosulfonyl- [1.1'] -biphen-4-yl) carboxyamide; 

1- (4 • -Methoxyphenyl) -3- (N-methylsulfonylamino)methyl-lH- 
pyrazole-5-N- (2 • -aminosulfonyl- [1, 1 ■ ] -biphen-4- 
yl ) carbo3«yamide ; 

1- (4 • -Methojcyphenyl ) -3- (imidazol-l-yl)methyl-lH-pyrazole-5-N- 
( 2 -aminosul f onyl- [1,1'] -biphen-4-yl ) carboxyamide ; 
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1- (4 • -Methoxyphenyl ) -3 -hydroxy lmethyl-lH-pyrazole-5-N- (2 * - 
aminosulf onyl- [1,1') -biphen-4-yl ) carboxyamide ; 

1- (4 • -Methoxyphenyl ) -3 -trif luoroacetylhydroxylmethyl-lH- 
pyrazole-5-N- (2 ' -aminosulf ptiyl- [ 1, 1 * ] *-biphen-4- 
. yl ) carboxyamide ; 

1- (4 ' -Methoxy-2 ' -miethoxycarbonylphenyl ) -3- trif luoromethyl- IH- 
pyra2ole-5-N- ( 2 ' -methylsulf onyl- [1,1'] -bipheii^4- 
yl ) carboxyamide ; 

1- (4 • ^Methoxy-2 ' -hydroxycarbonylphenyl) -3-trif luoromethyl-lH- 
pyra2ole-5-N- (2 ' -methylsulf onyl- 1 1 , 1 ' 1 -biphen-4- 
yl ) carboxyamide ; 

1- (4 • -Methoxy-2 » -methoxycarbonylphenyl ) -3-^trif luoromethyl-lH- 
pyrazole-5-N- (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl ) carboxyamide ; 

1- (4 • -Methoxy-2 • -hydroxycarbonylphenyl) -3-trif luoromethyl-lH- 
-pyrazole-5-N- ( 2 ' - tert-butylaminosulf onyl- [ 1 , 1 ' 1 - 
biphenyl ) carboxyamide ; " ^ 

1- (4 * -Methoxy-2 • -hydroxycarbonylphenyl) -3-trif luorome thy 1-lH- 
pyrazole-5-N- (2 ' -aminosulf onyl- [1, 1 ' ] -biphen-4- 
y 1 ) carboxyamide ; 

1- (4 • -Methoxy-2 ' -hydroxylmethylpheny 1 ) -3-trif luoromethyl -IH- 
pyrazole-5-N- (2 ' -aminosulf onyl- [1,1*] -biphen-4- 
yl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-methyl-lH-pyrazole-5-N- (4 • -sec- 
butyl ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-methyl-lH-pyrazole-5-N- (4 • - (3 " -methyl 
3 « -pyr azol in - 5 " - one - 2 " -y 1 ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -'3-methyl-lH-pyrazole-5-N- (4 • - (6-- 
methylbenzothiazol-2 " -yl ) phenyl ) ceirboxyamide ; 

1- (4 • -Methoxyphenyl) -3-methyl-lH-pyrazole-5-N- (3 • , 4 • - 
dibromophenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-methyl-lH-pyrazole-5-N- (4 • -n- 
buty 1 ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3-methyl-lH-pyr^zole-^5-N- (4 ' - (4"- 
methy Ipiper idino ) phenyl ) carboxyamide ; 

1- (4 • -Methoxyphenyl) -3 -methyl-lH-pyrazole-5-N- (4 • - (2"- 
methylimidazpl-1 " -yl ) phenyl ) carbo^c/amide ; 

3 -Trif luorome thy 1-1- (4 -methoxyphenyl) -lH-pyrazole-5- (N- (4- 
carbpxy {N-methylimida20-2 -yl ) phenyl ) carboxyamide ; 
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i-Trif luoromethyl-1- (4-inethoxyphenyl) -lH-pyrazole-5- (N- (4- 
hydroxyniethyl(2-(iinidazol-2-yl)phenyl) ) ) carboxyamide ; 

-iH-pyrazole-S- (N- (4- 
hydroxyinethyl(2-(l-ben2yl-imida2ol-2- ' 
yl) phenyl) )) carboxyamide; 

- (4-Methoxyph«iiyi} -3-trif luoromethyl -lH-pyrazole-S- (N- 14- t2- 

carboxy(imidazol-2-yl)phenyl)))carbo^i5e! 

-Trif luoromethyl-l- (4-inethoxyphenyl ) -lH-pyrazole-5- (N- (4- (n- 
(4-methoxyphenyl)aniino-(2- xe o t« (n 

thiazolyl ) methyl ) phenyl ) ) ) carboxyamide ; 

- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5- (N- (4- f 2 
carboxy- (4, 5-dihyrothiazol-2-yl)phen?lT) ) ci^b^x^Lide S 

- <4-Methoxyphenyl) -3-trif luoromethyl-lH-pyra2ole-5-N-4- (2- 
(4 • . 5 • -dihydro-1 •H-imidazol-2 'yD phenyl) carboxyamide; 

- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N- (4- (N- 

2 -amxnoethylenecarboxyamide)phenyl)?irboxySmide; ^ 

- (4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-S- f 4- 

(1,4,5,6- t e trahydro-pyrimidr 2 -yl ) -phenyl ] carboxyamide ; 

inethyl-4, 5, 6-trihydro-pyximid-2-yl) -phenyl] carboxyamide; 

^ (4-Methoxyphenyl ) -3 - trif luoromethyl-lH-pyrazole-5-N-l- (2- 
fluoro-4-imada2olinephenyl) carboxyamide; ""^ ^ 

■ (4-Iiethoxyphenyl) -3-trifluoromethyl-lH-pyrazole-5-N-l- (2- 
f luoro-4-N-methylimadazolinephenyl ) cS^boxya^de ; 

"^"*'''^^^"°^°"^®*^^yl-lH-pyrazole-5-N- [4- (4 5- 
dihydro-l-N-methyl-imida2o-2-yl ) phenyl ] carboxyamide; 

(4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N- [4- 
carbonylguanidine)phenyl]carboxyamideT ^ [4 

(4-Methoxyphenyl) -3-trif luoromethyl-lH-pyrazole-5-N- U- 
(pyrimidin-2-yl) phenyl] carbojcyamide; ^ N [4 

{ Carbo^ide ) -4 - f ( 4 -methoxy ) phe^^^ 

11,1 J -oiphen-4-yl) carboxyamide] thiazole; 

(2-Methoxyethylamino) -4- [ (4-methoxy) phenyl] -5- 1(2'- 

amanosulf onyl- [1 , i • ] -biphen-4-yl) carboxyamide] thiazole; 

(3-Hydroxypropylamino) -4- [ (4-methoxy) phenyl] -5- r (2 • - 

aminosulf onyl- [1,1-] -biphen-4-y^)cSrbo^Lldi] thiazole; 

{2-Cyanoethylamino) -4- [ (4-methoxy) phenyl] -5- [ (2 • - 

anunosulfonyl- [1, 1 • ] -biphen-4-yl) carboxyamide] thiazole; 
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2- O-Methoxypropylamino) -4- [ ( 4-methoxy) phenyl 1 -5- [ (2 ' - 

aminosulf onyl -[1,1'] -biphen- 4 -yl ) cairbpxy amide ] thiazple ; 

2- (N-b-Alanyl) -4- [ (4-methoxy)phenyl] -5- [ (2 * -aminosulf onyl - 
5 [1> 1 • ] -biphen-4-yl) carboxyamide] tLhia^ole; 

2- (Isopropylamino) -4- [ (4-methoxy)phsnyl] -5- [ (2 ' -aminosulf ony 1- 
1 1 / 1 ' ] -biphen-4-yl ) carboxyamide] thiazole ; 

10 2- (1, 3 -Dihydroxy-2 -propylamine) -4- [ ( 4 -methoxy) phenyl] -5- [ (2 ' - 
aminosulf onyl- [1,1'] -biphen-4-yl) carboxyamide] thiazole; 

2- [ (Methoxycarbonyl)methylamino] -4- [ ( 4 -methoxy) phenyl] -5- [ (2 * - 
aminosulf onyl- [1,1*] -biphen-4-yl ) carlDoxyamide ] thiazole ; 

15 

2- (N-Glycyl) -4- [ (4 -methoxy) phenyl] -5- [ (2 ' -aminosulf onyl- 
[1,1'] -biphen-4-yl ) carlx>xyamide] thiazole ; 

1- [ (4 -Methoxy) phenyl] -3- (ethoxycarbonyl) -lH-pyrazole-5- [ (4- (N- 
2 0 pyrrol idinocarlDonyl ) phenyl ) carboxyamide ; 

1- [ (4 -Methoxy) plienyl] -3- (carboxyamide) -lH-pyrazole-5- [ (4- (N- 
pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

25 1- [ ( 4 r-Methoxy) phenyl] -3- [ ( 2 -hydroxye thy 1) carboxyamide] -IH- 
pyrazole-5- [ (4- (N- 

pyr r o 1 idinocarbony 1 ) phenyl ) c arboxy amide ; 

1- [ (4 -Methoxy) phenyl) -lH-pyrazole-5- [ (4- (N- 
30 pyrrolidinocarbonyl ) phenyl )carlDoxyamide-3-hydroxamic 

acid; 

1- [ (4-Methoxy) phenyl] -3- [phenylcarboxyamide] -lH-pyrazole-5-- 
[ ( 4 - (N-pyrrolidinoccirbonyl ) phenyl ) carboxyamide ; 

35. 

1 - [ ( 4 -Methoxy ) phenyl ] - 3 - [ ( 3 -hydro^QTpropyl ) carboxyaonide ] - IH- 
pyrazole-5- [ (4- (N- 

pyrr ol idinocarixjny 1 ) phenyl ) carboxyamide ; 

40 1- [ (4 -Methoxy) phenyl] -3- [methylcarboxyamide] -lH-pyrazole-5- 
[ ( 4 - (N-pyrrolidinoccurlDonyl ) phenyl ) car]30xyamide ; 

1- [ (4 -Methoxy) phenyl] -3- [ (l>enzyl) carboxyamide] -lH-pyrazole-5- 
[ ( 4- (N-pyrrolidinocarbonyl ) phenyl ) carboxyamide; 

45 

1- [ (4-Methoxy) phenyl] -3- [ (dimethyl ) carlDoxyamide] -IH-pyrazole- 
5 - [ ( 4 - ( N-pyrrolidinocarlx>ny 1 ) phenyl ) CcirlDoxyamide ; 

i- [ (4-Methoxy) phenyl ] -3 - [ (phenylethyl ) cartx^xyamide] -IH- 
50 .pyrazole-5- [ (4-(N- 

pyrrolidinocarlDonyl ) phenyl ) carboxyamide ; 

1- [ (4 -Methoxy) phenyl] -3- [ (2-hydroxyphenyr)carlDoxyamide] -IH- 
pyrazole-5- [ (4- (N- 
55 pyrrolidinocarbonyl) phenyl )carlDoxyamide; 
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' '';^az:?^!-l- ufJ(N-" ' ^^-^^<^°-^^-yl> carboxyamide] -IH- 
pyrrol idinocarbonyl ) phenyl ) carboxyamide ; 

pyrrolidinocarbonyl ) phenyl ) carboxyamide ; 

1-t (4-Methoxy)phenyl]-3-[ (methoxycarbonyl ) amino] -IH-pyrazole- 
5- [ (2 -amxnosulf onyl- [1. 1 ■ ] -biphen-4-yl) carboxySSS; 

1- [ (4-Methoxy) phenyl] -3-amino-lH-pyrazole-5- f (2 • - 

aminoisulf onyl- [1,1-] -biphen-4 -yl ) carboxyamide ; 

~ ^ ^^'J^'^^lTJl^nXV ^ (™^thoxycarbonyl)methylamino] -IH- 
y5T;i?b:;;^;ilde:"^"°"""°'^^^- '^'^-^ -biphen-4- 

- [ (4-Metho^)phenyl] -3- [ (2-hydroxy) ethylamino] -lH-pyrazole-5 

[(2 -ainxnosulfonyl-[l,i.]-biphen-4-yl)carioxyeS5e; 
- 1 (4-Methoxy) phenyl ] -3 - [E-2 - (methoxycarbonyl ) ethenvl 1 i h 
pyrazole-S- [ (2 • -aminosulfonyl- U , 1 • ] -SiphJn-S^^ ^" 
yl)carbo3cyamide; -HJ«en <t 

- [ (4-Methoxy) phenyl] -3- [2- (methoxycarbonyl) ethvll -IH- 

pyxazole-5- [ (2 • -aminosulf onyl- £1, i • ] -biphen-4- 
yl) carboxyamide; "J-pnen a 

- [ (4-Methoxy)phenyl] -3- tE-2- (carboxy) ethenyl] -lH-pyrazole-5 
[ (2 -aminosulfonyl- [1,1'] -biphen-4-yl)^aiboxyS5de? 

- [ (4-Methoxy) phenyl] -3- [2- (carboxy) ethyl] -IH-bvrazole-s no- 
amxnosulf onyl- [1, 1 ■ ] -biphen-4 -yl ) cLboSaSSS; 

- [ (4-Methoxy) phenyl] -3- [E-2- (carboxyamide) ethenvl 1 -IH- 
t (4-Methoxy) phenyl] -3-[E-2- (hydroxymethyl) ethenvl! -IH 

t (4-Methoxy)phenyl] -3-propyl-lH-pyrazole-5- [ (2 • - 
arnxnosulfonyl- [1, 1 • J -biphen-4-yl) carboxyimide; 

[ (4-Methoxy) phenyl] -3- (trif luoromethyl) -4-cvano-lH-«v^«^«i^ 
[ (4-Methoxy)phenyl] -3- (trif luoromethyl) -4- (amidinol -IH 
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l-[ (4-Met:hoxy)phenyl] -3- ( trif luoromethyl) -4- (N- 

hydroxyamidino) -lH~pyrazole-5- [ (2 ' -methyl sulfonyl-3- 
f luoro- [1,1'] -biphen-4-yl ) caxboxyamicie ; 

1- [ (4-Methoxy)phenyl] -3- ( trif luoromethyl) -4- ( ethoxycarbonyl ) - 
IH-pvr-azole-S- [ (2 ' -methylsuifonyl-3-f luoro- [1, 1 • ] -bipheri- 

4-yl) cdrboxyamide; and, 

1- [ (4-Methoxy)phenyl] -3- ( trif luorpme thy 1) -lH-pyrazole-5 - [ f 2 * - 
methylsulf onyl-3 -f luoro- [ 1 , 1 • 1 -biphen-4-yl ) carboxyamide- 
4-carboxylic acid; 

cOid pharmaceutical ly acceptable salts thereof. 



6. A compound of formula II: 




II 

or a stereoisomer or pharmaceutical ly acceptable salt form 
thereof, wherein; 



M is selected from the group: 




Z is selected from C(0)CH2 and C{0)m(?; 

Rla is -(CH2)r-R^'; 

is selected from H, C1.3 allcyl/ CI, Br, CH(CH20R2)2, 
{CF2)rCF3, (CH2)rOR2, NR2R2a, S{0)pR2b, NR2 (CH2 ) rOR^ , 
NR2c(0)R2b, C(0)NR2R2a^ C (O) NR2 (CH2 ) rOR2 , and S02NR2R2a. 

r2, at each occurrence, is selected from H, CF3, Ci-e alkyl, 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R^, 
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and 5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group Consisting of N. O, 
and S substituted with 0-2 r4; 



R2a, 



10 



at each occurrence, is selected from H, CF3. Ci-g alkyl, 
benzyl, C3-6 carbocyclic residue substituted With 0-2 r4 
and 5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 r4; 



at each occurrence, is selected from CF3, C1.4 alkoxy, 
Ci-6 alkyl. C3_6 carbocyclic residue substituted with 0-2 
R4, and 5-6 membered heterocyclic system containing from 
1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 r4; 

alternatively, r2 and R2a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
20 substituted with 0-2 r4 which contains from 0-1 

additional heteroatoms selected from the group consisting 
of N, o, and S; 

R3, at each occurrence, is selected from H, Ci_4 alkyl, and 
25 phenyl; 

A is selected from phenyl, pyridyl, and pyrimidyl, and A is 
substituted with 0-2 R*; 

30 B is selected from: H and Y; 

Y is selected from phenyl, pyridyl, tetrazolyl, and 
morpholino, and Y is substituted with 0-2 R^a,. 

35 .r4, at each occurrence, is selected from F, ci 3r i 
C(0)NR2R2a, a^d {CF2)rCP3; ' ' ' 
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R^a, at each occurrence, is selected from CI, Br, I, C1-4 
alkyl, C(0)NR2R2a^ S02NR2R2a^ NR2so2-Ci-4 allcyl, S(0)pR5, 
and (CF2)rCF3; 

at each occurrence, is selected from CF3, -Ci-6 alkyl, 
phenyl, and benzyl; 

p is selected from 0, 1, and 2; and, 

r is selected from 0, 1, 2, and 3. 

7 • A compound according to Claim 6 , wherein the compound 
is selected from: 

3-Methyl-l-phenyl-lH-pyrazole-5- (N- (2-aminosulf onyl- [1, 1 • ] - 
biphen-4-yl ) carboxyamide ; 

2-Amino-4-phenyl-5- [ ( 2 ' -aminosulf onyl- [ 1 , 1 ' ] -biphen-4 - 
yDaminocarbonyl] thiazo.le; and, 

2-Chlor6~4-phaiyl-5- [ (2 ' -aminosulf onyl- [1,1' 1 -biphen-4^ 
yl ) aminocarbonyl 1 thiazole ; 

and pharmaceutical ly acceptable salts thereof. 

8. A pharmaceutical composition, comprising: a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound according to one of Claims 1-7 
or a pharmaceutically acceptable salt thereof, 

9 . A - method for treating or preventing a thromboenibdlic 
disorder, comprising: administering to a patient in need 
thereof a therapeutically effective amount of a compoxand 
according to one of Claims 1-7 or a pharmaceutically 
acceptable salt thereof . 
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